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Schott  Trcatmcnt.    See  Therafkutics. 
Scfatica. 

Ay  indetiiiite  tena  applied  to  conditions  associated  with  pain  in  the  regioii 
of  the  Bciatic  nerve.  Thia  important  nerve  trunk  is  the  continiiation 
downwards  of  the  main  port  of  the  sacral  plexu8  (see  Spinal  Cono.  p.  307). 
It  arises  in  the  i)elvi8,  and  enters  the  buttock  through  the  great  sacro-sciatic 
foramen  below  the  p/rifonnis  muscle,  and  extend8  down  to  about  the  middle 
of  the  thigh,  where  it  terrainaLes  by  dividing  into  the  ext€rual  and  intemal 
popliteal  nen'e8.  In  position  the  main  trunk  of  the  sciatic  nerve  lies  rather 
internal  to  the  mid-point  between  the  ischial  tul)ero8ity  and  the  great  tro- 
chanter  of  the  feniur.  It  supplies  niuscular  branches  to  the  hara-string 
muBcles  on  the  back  of  the  thigh  and  the  main  part  of  the  adducLor  magnus. 
A  knowledge  of  the  course  and  distribution  of  its  luain  branches  is  essential 
for  understanding  the  diseaaes  of  the  nerve  trunk. 

The  exienud  popliteal  nerve  jjasaes  dowu  into  tlie  popliteal  space, 
which  it  leavee,  ultiuiatelj  dividing  into  anterior-tibial  aud  musculo- 
cutaneous  nervea.  The  branches  of  the  extemal  popHteal  nerve  are 
cutaneous  for  the  outer  side  of  the  leg,  and  also  articuLar.  The  anterior 
tibial  nerve  takea  origin  oppoaite  the  neck  of  the  fibula,  and  passes  down  the 
leg,  comiug  in  contact  with  the  anterior  tibial  vessels  in  the  up|»er  third  of 
the  leg.  and  terniiuating  in  front  of  the  ankle-joint  by  dividing  into  intemal 
and  external  branches.  Tlita  nerve  supplies  muscular  branches  to  the 
exten8or  muscles  (tibialia  anticus.  extensor  longus  digitorum,  exten8or 
propriuB,  peroneus  tertiuH),  and  an  articular  filauient  to  the  anklo-joint ;  the 
terminal  branches  are  concemed  in  the  supply  of  the  tarsal  articulation  (ex. 
temal  branah),  and  adjacent  sides  of  first  and  second  toes  (intemal  branch). 

The  mu^ulo-cutaneua,  the  other  terminal  branch  of  the  exteraal  popliteal 
nerve,  l»ecome8  cutaneous  by  j>iereing  the  deep  faacia  in  tlie  lower  third  of 
the  leg,  and  almost  immediately  dividea  into  two  branches,  intemal  and 
externaL  The  intemal  supplies  the  skin  over  the  inner  side  of  the  great 
toe  and  the  adjacent  sides  of  the  second  and  third  toes,  also  the  skin  on  the 
intemal  malleolas  and  inner  side  of  the  foot ;  the  extemal  branch  supplies 
the  skin  over  tlie  adjacent  sides  of  the  second  and  third,  and  third  and 
fourth  toes,  also  the  skin  over  exteraal  malleolus  and  outer  side  of  the  fooL 

The  itUernal  popliteal  nerve  passes  down  tlirough  the  popliteal  space  to 
terminate  opposite  the  lower  border  of  the  popliteus  ranscle,  by  becoming 

ty  coutiuuous  with  the  posterior  tibial  nerve.     Tlie  bran<!hefl  nf  the 
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^TVikTRl!^ 


r^— «  outaneouB  branch  (ramus  commuiiicans 

K^  tlM  knee-joint,  aud  muscular  bmnches  to  the 

l^tK  T!K>k»»w,  iiud  popliteuB  tnusclea.     The  posterior  tibial 

Atiou  of  Ihe  extemal  popliteal  ner\'e,  and  supplies 

.>.  .„ ...  ;;l*vr  fllaments  to  the  ankle-joint.  muscular  branchee 

]  ■*.  lKixor  U»»gU8  digitoruni,  Hexor  longus  hallucis,  and  soleus 

"  >  'rtiuiuat««  ft8  the  internal  and  external  plantar  nerva 

;p|iHoil  l>y  pain  in  the  back  of  the  thigh  in  the  region 

muAti.  iho  i^oiin  in  some  cases  involving  tlte  whole  area  ofdis- 

^._  ilittiiurve.     The  pain  is  aggravated  by  certain  pjsitions  or  after 

fA^ftlou,  umi  ha«  ila  Hitoa  of  niaxiinum  iiiteusity  iu  the  luiddle  of  the  thigh 

^  ut  the  m\iatif.  ni)toh.     Iu  chronic  cases  there  may  be  some  muscular 

lktrophy  ttuil  t^raiujt  of  Ihe  inuscles.  with  localised  fibrillary  contractions  in 

i\i0  luuBoU  tibrtM, 

JsHioUuji)  and  Patkoltiffy. — £xamination  of  portions  of  the  Bciatic  nerve 
in  ii*uMw  \\]wtv  Hliotchiu^  or  exoi8ion  of  pieces  of  the  nerve  has  been  resorted 
ti»,  ha«  mvtiuloil  aii  inllammation  of  the  nerve  trunk.  The  causea  of 
Ihiit  intlamumtion  are  obsciiro.  The  poisons  uf  rheumatiam  and  gout  are 
probaljly  tho  uioHt  im|>ortant  factors,  and  vhen  these  are  preseut  slight 
t»xpoHUro  t(»  cnUl  iind  damp  or  severe  muscular  exertiou  iiiay  induce  an 
atUuk.  'J'hu  diagnoM  ia  a«  a  rule  easy ;  it  is  made  by  (1)  digital  examiDa- 
iiou  over  tho  norve,  and  (2)  putting  the  nerve  on  the  stretch,  which  move- 
tiiunt  cniiMrM  pain.  H'  tbo  fo]I(vwiiig  p*>inta  are  kcpt  in  mind  little  or  no 
diiH(mlty  will  b*i  tuicouutured  : — 

I.  Pttin  ia  tho  region  of  the  sciatic  norve  may  be  induced  by  presaure  on 
tho  nnrvo  wilhiii  tbc  ]>olviH,  r</.  distonded  rectum.  uterine  tumour,  or  pelvic 
inHaiiiiuatioi). 

'ij.  A  Himiliir  paiit  \u\\y  hr  induretl  lfy  a  joiut  lesion,  e.^.  disease  of  the 
hip-ji'lMt,  «ir  muro-ihar  urtitMdatii^ti. 

a,  A  Uifliua  of  tlK*  lamlu  iM^uiua.  or  nerve  roots.  or  oven  a  lesion  of  the 
ooni  liighnr  \\\k  it)iiy  pnidtuio  KympLomH  of  sciatica.  A  oareful  investigation 
of  ihu  miiiHiliiliLy  ainl  iif  the  areaa  of  distribution  of  the  lesion  will  elimi- 
nalti  Uiirt 

•1.  'l1io  ]ir»Hunce  of  fooi  of  inflamuiation  of  muscle  lissne  may  induce  a 
oliiiitml  piotiii«  i»f  hciatira.  This  is  u  jioint  of  considerable  importance,  and 
(fi  upt  to  Ihi  ovorlooko*!.  Fiirlhrr  di^titils  on  this  condition  wtll  be  l^ound  in 
thu  rtrtliilo  on  "  (JiiuoNic  Hmkumatism,"  vol.  x. 

'J'hti  jtroffHoHia  i«  HlwayH  guanied  as  to  rate  of  recovery.  llie  disoiise  is 
visuully  a  protiudtiMl  ono  aud  not  very  amtnmble  to  treatmeut.  Iu  treatvient 
^(1  mIiouIi)  tin  giiuliMl  liy  ilio  fiict  Ihat  the  diseaae  is  usually  the  local  mani- 
fwnl.ll  lun  of  \\  f.^oii(M'aI  loxiri()in.  Hi>m*o  gcnural  treatmeut  is  ali  important, 
Hioio  im|i<»oiJilly  ibat  dttvotinl  lo  prouiotiug  the  activity  of  tho  organa  con- 
Oiuutni  lil  obH(iua(H»u  I)owoIh,  Mkiu,  aud  kitlnevs  (see^BALNKOi.oav/*  vol.  i.). 
Thu  iliut  nhoiild  !mi  Mtudifd  rtlc»ng  the  linos  indicat^d  for  rheumatism.  The 
ililuruul  luluiiuiKiralitiu  of  Modatives  of  any  kind  should  be  withheld  as  long 
lUt  pohMilib\  uiul  hhoitlil  iipiatos  be  nocefi8ary  theso  ahould  ouly  be  ad- 
Diiiiiniorrd  tty  \.]us  phjHician.  Iu  a  few  oases  oomplebe  rest  in  bed  with 
iiKiMiiUilinalion  iu  ii  luug  HpUut  is  the  best  means  of  promoting  recovery. 
AiiMV  tbtv  umito  Htugo  liM  pooBod  off  niassage  in  various  forms  is  the  most 
VttlimbU*  liuoof  lrotttmont(M©e"THKKAi'KUTiC8").  Counter-irritation  bydry 
j>up[uufc{,  imhno,  aciupuiit^tuiv,  or  othor  UKums,  is  stunotimcs  of  benofit,  and 
Wl»au  iTioiuum  in  viMy  iutrautabli*,  u  gi>od  rosvdt  may  fullow  ner^'e  stretching 
or  ex('-l()(ou  of  a  |mrt  of  tho  uervo  tniuk.  (lenoral  louiu  In^atment  is  useful, 
nnd  moro  (iNi>f*riul1y  the  int<>nml  ndnnnistration  of  ood-Uver  oil  andaisanio. 
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Sclerema  Neonatorum. 

A  STUDT  of  the  literature  of  the  strange  infantile  maladj  known  as 
Sclerema  Neonatorum  tends  rather  to  perplexity  than  bo  a  clear  con- 
ception  of  a  definite  morbid  entity.  It  ia  difficult  to  be  Bure  how  far  the 
varioua  authors  are  describing  one  and  the  eame  diaease,  and  whether  cases 
alike  in  their  nature  are  not  sometimea  classed  under  dilferent  heading& 
In  this  countrj  we  are  not  favourably  placed  for  forming  a  judgment  upon 
these  que8tion8,  seeing  that  with  ue  the  diseaae  is  so  rare  that  there  are  few 
opportunities  ol*  bringing  the  diflerent  views  which  are  put  forward  to  the 
teet  of  practical  experience.  In  some  lands,  as  in  Italj  and  France^  on  the 
other  hand,  sclerema  seems  to  be  far  less  uncommon. 

We  are  con8tantly  wamed  against  confiiaing  sclerema  with  8ymptomatic 
CBdema,  of  the  ordinary  kind  and  with  the  ordinary  distribution,  occurring  in 
aew-born  infants ;  but  on  the  other  hand  an  oedematous  variety  of  sclerema 
18  described.  and  the  more  recent  writer3,  adopting  a  classification  long  ago 
soggeated  by  Brissard,  divide  the  caaea  of  true  sclerema  into  two  claaaes,  to 
which  the  iiamea  of  fat  sclerema  and  scleroedema  are  reapectively  applied. 

Fat  sclerema  ia  a  8ymptomatiG  condition  met  with  in  young  infants 
who  have  been  subjected  to  a  drainage  of  liquid  in  the  course  of  severe 
attacks  of  diarrhcea  or  vomiting,  and  the  induration  of  the  subcutaneous 
tissues  in  such  cases  is  attribubed  to  solidification  of  the panniculus  adipoaics. 
As  Langer  pointed  out — and  hia  ol)8ervations  have  been  confirmed  by 
Knopfelmacher — the  fat  of  young  infants  is  richer  in  etearin  and  palmatia 
and  poorer  in  olein  than  that  of  adulte,  and  therefore  solidifies  at  a  higher 
temperature. 

In  aclercedema,  on  the  other  hand,  the  induration  ia  ascribed  to  a 
peculiar  form  of  lirm  cedema,  due,  at  least  in  part,  to  serous  infiltration  of 
the  subcutaneous  tissues  and  of  the  connective  tissue  between  the  muscles. 

Cases  described  under  the  name  of  sclerema  neonatorum  for  the  most 
port  belong  to  this  latter  category,  but  it  is  acknowledged  that  the  clinical 
features  of  the  two  varieties  are  much  alike ;  that  the  two  are  oftcin  liard 
to  distinguish,  e8pecially  in  their  later  stages,  and  that  they  may  occur  in 
association. 

Tile  infants  who  suffer  from  this  disease  are  often  premature,  or  if  born 
at  full  t».Tm  have  an  aspect  of  prematurity.  It  has  been  met  with  more 
frequently  in  the  colder  than  in  the  warmer  seasons,  and  in  children  bom 
under  unfavourable  hygienic  conditions  than  amoug  those  of  the  better-to- 
do  classea     It  is  8pecially  frequent  in  foundling  hospitals. 

The  first  8ymptoms  U3ually  develop  when  the  child  is  a  few  days  old, 
but  in  some  cases  the  disease  is  preseut  at  birth.  The  conspicucus  signs  are 
a  peculiar  coldness  of  the  surface,  accompanied  by  a  conspicuous  fall  of  the 
intemal  temperature  ;  indiiration  of  the  subcutaneous  tissue  over  a  greater 
or  lesa  area ;  slow  respiration,  and  a  8low  and  feeble  pulse. 

The  skin  of  the  atfected  parts  cannot  be  pioched  into  folds,  as  can  that 
of  a  healthy  infant,  and  the  surface  is  smooth  and  teuse,  and  somewhat 
raised  above  the  level  of  the  surrounding  skin.  The  sclerematous  areas  feel 
firm  and  elastic  and  seldom  pit  on  preasure.  The  tint  of  the  skin  may  be 
normal  or  dnsky  n^d  or  even  purple,  and  an  icteric  tinge  is  also  frequently 
Doteii.  The  pink  tint  disappears  under  the  pressure  of  the  finger.  Tho 
induration  which  ia  at  first  localised  may  remain  so,  or  maj  spread  to  parta 
previoualj  unaffected,  until  it  becomes  almost  universal. 

As  ft  rule  the  dorsal  surface  is  first  involved,  the  face  and  ventral  aspect 
bocome  affected  later,  but  even  in  the  worst  cases  the  induration  seldom 
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spreads  to  the  frout  ol'  tlte  chesb.  Hard  paU^fle3  iuay  be  present  on  the 
cheeks  even  in  the  milder  caaes,  and  in  severe  oues  the  featurea  maj  be 
rendered  immobile,  and  sucking  may  beconie  inipoBsible. 

When  induration  is  very  general,  rigidity  of  the  liinbs  becomes  a  pro- 
minent  Bjmptom,  so  that  the  infant  may  be  Hftcd  aa  a  rigid  whole.  These 
features  vvere  obaerved  iu  the  earlieat  recorded  čase,  that  of  Usenbenzius 
(A.D.  1722),  who  described  &fcetiis  vivus, /rigidus  et  rigidus, 

The  fall  of  temperature  is  very  conspicuoue  in  such  cases,  and  according 
to  G.  Sonuna,  who  regarded  it  as  the  essential  and  priinary  8ymptom,  may 
even  reach  to  23°C.  (73*4°  F.),  but  in  some  more  beiiign  caaes  the  same 
author  quobe8  SS^C.  (95°  F.)  as  the  lowe8t  bmit  reached.  Such  temperatures 
are  obtained  in  the  internal  cavitiea,  such  as  the  rectum,  and  the  icy  coldnees 
of  the  aurface  is  often  referred  to  by  aiithora 

BaUantyne  atates  that  the  pnlao  rate,  which  is  normally  120  to  150  per 
minute  during  the,  first  dajs  of  life,  may  fall  to  80  or  eveu  70.  At  the 
same  tirne  the  pulae  is  estremely  feeble,  and  the  heart-sounds  may  be 
hardlj  audibla  The  reapirationa  may  be  Blowed  from  the  normal  rate  of 
40  to  30  or  even  20  per  minute.  The  cry  is  feeble  and  haa  a  pficuliar 
aqueaky  character. 

In  casea  of  severe  generalised  aclerema  the  prognosis  is  extremely  bad, 
and  death  uBually  occura  within  a  few  dayB  of  the  oiiset  of  the  disease,  aa  a 
ruJe  in  the  first  week  of  life.  From  a  review  of  the  various  published 
figurea  Ballantyne  concludes  tliat  the  average  mortality  Ib  about  50  per 
cent.,  but  some  of  the  statistice  of  foundliug  inetitutions  shovr  a  much  higher 
mortality  than  thia. 

The  favourable  prognostic  points  are  lunitation  of  the  induration^  a  not 
exceaaive  fall  of  temperature,  the  abaeuce  of  pulmonary  or  iuteatinal  com- 
plicationSj  birth  in  a  warm  seaaou^  and  j^ood  nutritioii  aud  robustneaa  of  the 
infant  when  born. 

In  tho  out-patient  departments  of  our  hoepitala,  cases  are  occaaionally 
fleen  whiGh  8hQW  a  localised  induration  ou  the  back  and  limba,  moat 
pronounced  about  the  buttocks,  aud  extending  in  a  taperingform  down  the 
backs  of  the  thighs  and  arms,  and  in  which  the  induration  bas  ali  the 
characters  aasigned  to  scleradema.  Such  infanta  U8ually  come  under 
observation  when  a  few  weeka  old,  after  the  initial  fall  of  temperature 
and  the  other  constitutional  symptoma  are  things  of  the  past,  and  when  it 
only  remains  to  watch  the  gradual  resolution  of  the  sclerematous  lesions, 
a  procesa  which  in  the  cases  which  have  come  under  the  writer'B  notice  haa 
uaually  taken  some  five  or  8ix  moatha.  The  areaa  of  induration  gradually 
decrease  in  aiz«  and  break  up  into  diecrete  ialets,  which  undergo  softening, 
but  at  no  tirne  pit  on  pressure. 

If  these  be  cases  of  true  scleroedema  they  are  certainly  lesa  rare  than 
the  fatal  casea,  at  leaat  among  the  poorer  classes  in  London. 

In  fai  selerema  the  changee  described  in  the  akin  and  aubcutaneous 
tisBuea  conaiat  in  an  increase  of  connective  tisaue  and  atrophy  of  the  fat 
oella,  which  are  almoet  devoid  of  fat  and  Bhow  conapicuous  nuclei  In 
scleroedema,  on  the  other  hand,  a  well-marked  oedematous  infiltration  of 
the  subcutaneoua  tiaaue  ia  obaerved.  Visceral  changea  are  also  met  with 
in  fatal  cast^-s,  such  aa  broncho-pneumonia  and  atelectasis,  aub-pleural  and 
Bub-pericardial  hsemorrhagea  and  congestion  of  varioua  internal  organe. 
Comba  lays  special  stresa  upon  an  intense  aud  dififuae  aOection  of  the  reual 
tiaaue,  evidenced  during  life  by  ficanty  urine  containing  albumen  and  renal 
elementB. 

The  tbeorios  whioh  have  been  advanced  to  e.\plain  the  phenomena  of 
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ficlerema  are  manj.  The  earliest  observers  regarded  the  induration  as 
inflammator}',  and  some  looked  upon  it  as  a  kind  of  ery8ipela8,  others  as  a 
spocial  iorm  of  iutlammatory  lesion,  aud  others  again  as  analogous  to 
phlegmasia  alba  doUns. 

Some  have  atthbuted  the  onset  of  the  disease  to  circulatorj  disturbauce, 
others  to  pneumonia  or  other  pulmonary  lesions,  and  yet  others  to  afikitions 
of  the  digestive  tract.  Some  excellent  observers,  includiug  L.  Somma, 
G.  Somma,  and  Balluntjne,  although  they  ditter  on  minor  points,  agree  in 
rpgarding  an  atftjction  of  the  nervoua  Bystem,  attended  by  disturbanoe  of 
the  thermotaxic  centres,  as  the  primary  lesion  in  sclerema. 

More  recent  investigations  have  been  carried  out  by  Schmidt,  Comba> 
Jemma,  and  others,  wluch  render  it  probable  that  it  resiilts  from  septiciernia, 
uot  due  to  auy  specitic  micro-organism,  bub  to  various  bacberia  such  as  the 
bacillus  of  Friedlander,  streptococci  and  8taphylococci.  Such  infection  beet 
6xplains  the  subserous  hiemorrhuges,  broncho-pueumonia  and  other  visceral 
leaions,  so  frequently  present,  to  which  too  Httle  attention  wa8  formerly 
paid  by  observers,  who3e  attention  was  chietJy  oentrcd  upon  the  changes  in 
the  skin  and  subcutaneous  tissue. 

The  treatment  of  sclerema  has  been  largely  directed  to  combating  the 
depression  of  temperature  by  warm  bottles,  friction  of  the  surface,  a*nd  other 
means.     The  use  of  the  incubator  appears  ttj  be  clearly  indicated. 

Massage,  from  the  extremities  upwardt^,  haa  proved  of  aervice,  and  is 
8trongIy  reoommended  by  Soltmann.  Inunctions  of  warm  oil,  of  camphorated 
oil,  or  of  mercurial  ointment  have  also  been  advocated. 

Brandy  may  be  given  with  the  milk,  which  wheD  the  child  is  unable  to 
Buck  must  be  given  with  a  teaspoon  f)r  by  tube.  Subcutaneous  injections  of 
ether  and  of  citrate  of  caffeine  were  employed  by  G.  Somma,  and  inhalation 
of  oxygea  has  also  been  recommended. 

LITERATURE.— Ballantvne.  Diamscs  of  the  FvUus,  vol.  ii.  1896,  p.  1.  "With  fuU 
bihUogr&phv.  (This  is  by  far  the  most  complet«  accountof  Sclerema  in  the  English  Ungiiage.) 
— Baoinski.  LeJirintch  dcr  KiiuierkrankheUfi^  2nd  ed.  1897,  n.  87. — Lakgeh.  nienet 
vutd.  Frctse^  iiii.  1881,  p.  1375. — Knopkelmacher.     Jakrbuchf.  KindcTheilkundf ,  ilv.  1897, 

ii.  177.— ScoMiDT.  Zeitifhr.  /.  Oeburtsh.  und  Gywiektil^  xxxii.  1895,  p.  268.— Soltmann. 
Suleuberg*s  Real  EncyelvpcFdie.  3rd  ed.  vol.  zxii.  1899,  p.  482. — L.  Somma.  Cfinica 
Ptdiatriea  deli'  Otpi^  deli'  Annuneiata  di  Kapoli^  1876. — G.  Somma.  Zo  Sclerema  det 
If€')nati.  N»ple»,  1892  (oiitof  priot).— Comba.  Lo  SperimeniaU,  voU.  BOand  61 ;  La  Clinica 
Medica  lUUiana,  xl.  1901,  p.  257.— Jemua.  Crvnaca  delta  clinica  medica  di  Ocnova,  1900, 
JuM4th. 

Sclerodermia. 

Thi8  term  is  used  to  deline  a  group  of  diseases  in  which  the  skin  becomes 
abnormally  hard  and  immovable.  There  aro  two  main  type8  of  thia 
disorder:  the  first  knavvn  as  diHuse  8ymmetrical  sclerodermia,  and  the 
aeoond  as  circumscribed  sclerodermia. 

DiFFusi  Stmmetrical  Sclerodermia 

This  disease  is  the  rarer  of  the  two  conditions,  and  conunences  as  a 
Bubacute  disorder,  or  in  some  coaes  very  gradually  and  inaidiou8ly.  In  the 
subacute  cases  the  induration  of  the  skin  is  preceded  by  eymptom8  such  as 
poins  in  the  joints,  tingling,  etc.  Early  a  feeling  of  stiffnefts  of  the  skin  in 
the  parta  to  be  affected  is  noted,  and  thia  8ymptom  gradually  increases. 
The  skin,  usually  of  symmetrical  areas,  ia  now  found  either  to  be  slightly 
though  finnly  oedemat<jnp,  pitting  on  firm  presfiure,  or  to  be  indurated. 
The  induration  is  the  final  phenomenon  of  this  stage  of  the  disease,  and  the 
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period  of  oedeina  m&y  have  been  absent  altogetlier.  The  indurated  Hkin  is 
hard,  imuiovable,  incapable  of  being  pinched  up  between  the  fingera,  and 
on  account  of  its  inimobilitj  prevents  movement  in  the  parts  which  it 
covers.  Usnallj  large  Bymrnetrical  area«  are  affected  in  this  way,  so  that 
the  face,  neck,  upper  oxtremitie8,  aud  the  upper  part  of  the  trunk  niay  be 
completely  or  more  less  coiitinuously  involved.  The  upper  portion  of  the 
body  8how8  the  disease  most  cominonly,  though  it  is  by  no  means  unknown 
in  the  lower  ex  tremi  tiea 

.Early  in  t!ie  diBease  the  apii^arance  of  the  skin  may  seem  to  l^e  but 
little  altered,  but  on  exanuning  more  carefullj  the  uormal  texture  isseen  to 
be  changed,  the  natural  furrows  and  *'  Unes  of  cleavage  "  are  obliterated,  and 
very  often  a  slight  amount  of  patchy  erythema  is  observed.  The  edge  of 
the  8cIeroderniic  area  niay  occasionally  be  aeen,  C8pecially  in  cases  where 
oedema  ia  present ;  but  in  other  cases  tJie  edge  or  advancin^  border  cannot 
be  eaeily  distinguished  except  by  palpation.  On  drawing  the  fingers  acrosB 
the  affected  area  a  pale  line  ia  produced  by  expre8sion  of  the  blood,  and 
the  normal  eolour  ia  only  graduany  resumod  as  the  vessels  fill  up  again. 
It  ifl  not  unusual  to  sea  minute  dilated  vessels,  either  in  linea  or  in  tufta, 
in  various  parts. 

A  peculiar  immovable  mask  or  statue-like  appearance  is  early  assumed 
in  the  disease  without  apparent  deformity ;  but  aa  the  earlier  stages  of 
the  malady  paas  over,  coutraction  of  the  aHected  skin  prfKjeeds,  atnjphy  of 
the  Bubeutaneous  tissue  and  underljing  musclea  takea  place^  aud  great 
deformity  ensues.  The  joints  of  the  fingers  and  hauds  become  pennanently 
flexed,  the  finger  tips  are  pointed,  and  atnjphy  proceeding  further  may 
even  reault  in  necrosis  of  the  estremities.  In  tho  samo  way  the  face, 
instead  of  the  immobile  maak-like  appearance  whiGli  it  iirat  possesseH, 
undergoes  great  disfigurenient  on  account  of  tho  contraction  of  tlie  skin 
and  the  atrophy  of  the  underlying  parts.  The  skin  is  stretched  over  the 
bones,  the  eye]id8  are  everted,  the  guras  shrink  from  the  teeth,  which  may 
fall  Dut,  the  lipa  become  puckered  and  shortened.  Fortunafcely  these 
changes  afiect  a  cousiderabIy  smaller  area  thau  the  early  stage  of  oedema 
or  infiltration.  The  fixation  and  movement  of  the  juints,  the  iuterference 
with  rcapiratory  movements,  difficulties  in  deglutiti<jn,  aa  wen  as  the 
depressing  intluenco  of  the  disorder,  interfere  most  8eriously  with  the 
health  of  the  patient.  The  atrophic  areas  of  skin  in  the  later  slagea  can 
usually  be  readiJy  distinguished  from  the  hea3thy  skin  on  account  of  the 
alteration  in  its  texture  and  pigmentation,  in  many  cases  they  resemble 
the  appearance  of  old  ivory.  The  skin  shrinking  down  on  the  uuderlying 
struotures  allow8  tlie  outhne  of  bonea  and  tendona  in  the  limba  to  be 
di8tinctly  observed. 

In  a  considerable  proportion  of  cases  the  prospect  of  at  least  partial 
recovery  is  good.  The  duratiou  of  the  disease  varies  very  greatly.  In 
thosa  instances  where  the  onset  is  subacute  the  prospect  seems  to  be 
better  than  in  thuse  which  cummence  inaidiou8ly,  and  iu  \vhich  atropby  of 
the  skin  is  an  early  sign.  Even  when  induration  has  occurred,  and  the 
parts  have  remained  quite  immobile  for  months,  or  it  may  be  years, 
8<iftening  of  the  hardencd  ekin  may  occur.  So  long  as  aniema  or  simple 
induration  remains  there  is  stili  prospect  of  iuiprovoment,  but  the  longer 
the  induration  persists  thcre  is  less  likelihood  of  coniplete  recovery,  aa  the 
fixation  of  the  parts  produces  atrophy  of  the  musclea,  partial  or  complete 
ankylosis  of  joints,  and  othcr  destructive  changes  which  produce  permanent 
crippling.  In  those  cases  in  which  atrophy  of  tlie  skin  oceurs  eaTly  or 
becomes  general,  syinptoms  of  marasmus,  and  diminution  of  vitality  ownng 
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to  impaired  nutrition,  become  pronounced,  and  the  patient  readilj  succumbs 
tu  slight  intercmrent  maladies  of  the  lung8»  kidneys,  etc. 

The  very  Htriking  leatures  of  this  disease  render  it  ea8ily  distinguish- 
able  from  one  or  two  affections  wliicli  simulate  it.  In  sclerema  or  oedema 
of  the  nevr-born  the  age  of  the  patient  is  sufhcient  in  most  cases  to 
determine  the  diagnosia  Sclerodermia  may  cominence  in  infancy,  but 
more  comnionly  in  early  yonth.  It  is  worthy  f»f  notice  thut  occasion- 
ally  the  rare  form  of  cancer  "  en  cuirasee,"  in  which  the  nodules  of  growth 
and  infiltratiiig  margin  of  the  disease  are  sometimes  difi^cult  to  distinguish, 
has  been  con  f used  with  sclerodennia. 

TreMirunt. — No  specific  lines  of  treatment  have  had  any  aftect  in 
deterniining  its  course  or  curing  the  disease.  Ali  efforta  should  be 
concentrated  on  protecting  the  patient  against  adverse  hygienic  intiuences, 
especially  that  of  cold ;  the  subjects  of  sclerodermia  are  especially 
susceptible  to  the  depressing  influences  of  a  low  temperature.  The  food 
should  be  arranged  so  as  to  allow  of  nutrition  being  kept  up  U)  the  highoat 
standard,  and  the  organs  of  digestion  should  be  aided  in  every  way. 
Local  treatment  by  means  of  gentle  friction  and  massage,  with  the 
application  of  oily  subatances  or  simple  ointmenta,  is  frequently  of  much 
advantage. 

CifiCUMSCBIBBD   ScLKRODEBMU 

This  form  of  the  disease  is  frequently  known  as  morphcedj  and  in  the 
older  terminology  as  the  keloid  of  Addison. 

The  lesions  make  their  appearance  usually  without  symptoms«  though 
occasionally  sensations  of  tingling  in  the  areas  about  to  be  afTected  may 
precede  or  accompany  the  induration  of  the  skin.  The  patient's  attention 
is  attracted  by  these  aymptoms  or  by  the  stiHness  of  the  patch  of  skin, 
by  the  losa  of  hair,  if  the  scalp  is  afTected,  or  by  6imply  observing  th« 
alteration  in  the  colour  and  texture  of  the  skin,  if  the  disease  attacks  a 
prominent  position.  The  altered  skin  assumes  a  stiff,  parchment-like 
texture.  and  is  pinched  up  between  the  fingers  with  difficulty,  the  affected 
area  is  altered  in  texture,  the  natural  fiirrovvs  and  wrinklings  diaappear, 
and  it  uaually  aa&umes  a  smooth,  polished  surface.  Frequently  the 
pigmentation  is  also  altered,  and  the  afTected  area  may  have  a  light  sepia 
tint,  resembling  old  ivory.  In  other  cases  the  area  of  the  lesion  ia  whiter 
tlian  the  surrounding  skin,  and  has  a  glistening  appearance.  It  is  not  nn- 
usual  to  observe  that  increase  of  pigmentation  is  noticeable  in  the  apparently 
normal  skin  surrounding  the  lesions,  The  margins  are  sharplj  defined, 
and  in  different  cases  the  afTected  areas  may  be  8lightly  raised  above  or 
depressed  t>eIow  the  healthy  akin,  so  tliat  an  edge  or  furrow  niarks  its 
border;  in  the  later  stages  of  the  disease  more  or  less  depres^ion  of  the 
affected  area  ia  the  rule.  In  the  early  sta^es  the  borders  of  the  le&iou 
8how  a  peculiar  erythema,  giving  a  pink  or  lilac  tint  which  fades  away  into 
the  surrounding  normal  structures.  The  ebape  of  the  lesions  vary  very 
much ;  they  may  occur  os  patches  of  a  rounded  or  oval  shapt'.,  which  are 
sometimes  quite  small  and  numerous,  so  as  to  deserve  the  name  of  "  guttate 
sclerodennia."  In  other  cases  the  patches,  an  inch  or  two  in  diameter, 
are  scattered  on  various  parts  of  the  trunk  or  the  extremities.  Not 
unfrequently  the  lesions  have  a  linear  distribution.perhaps  more  conimonly 
on  the  BJctremities,  and  ultimately  give  rise  to  "  striaj  atrophicae," 

But  one  of  the  most  characteristic  of  ali  the  methods  of  distribution  is 
the  appearance  of  sclerodermia  in  bands.    These  may  be  multiple,  and 
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when  numerotiB,  occupj  considerable  areas  of  the  body ;  thej  seem  to  be 
iTeqnentlj  segmeiital  in  their  dmtribution,  or  in  some  cases  to  follow  the 
distribution  af  individual  cutaneous  nt^rves.  Thus  the  position  which  is 
not  uncommoBly  occupied  bj*  tliis  band-like  Btructure  is  the  distribution 
of  the  supraorbital  branch  of  the  fifth  nerve,  commenciBg  narrowly  near 
the  supraorbital  notch,  and  extending  backwarda  fan-like  over  the  forehead 
and  vertex.  In  rucIi  cases  little  patchea  of  sclerodennia  may  also  be  noted  on 
parts  of  the  face  enppUed  by  other  branches  of  the  fifth  cranial  nerve.  On 
the  tnink  the  bands  pursue  a  couree  parallel  to  the  ribs.  and  when  multiple, 
a  peculiar  striped  appearance  is  imparted,  owing  to  the  alternafcing  bands 
of  sclerodermic  and  nornial  skin.  AVhen  much  disturbance  of  pignientation 
is  present  the  appearance  of  the  patient  then  becomes  very  stnking.  At 
first  the  bands  of  sclerodennia  are  often  raised,  in  the  so-called  iudurated 
stage  of  the  dLsease,  they  become  depreesed  later  producing  compre^on  of 
the  underlying  structures,  as  if  a  strap  were  finnlj  passed  acrosa  them. 
Tliis  becomes  e8pecially  rioticeable  when  the  baud  of  sclerodermia  passes 
over  Roft  structurea,  aa,  for  instance,  the  breast.  In  spite  of  the  stnking 
alteration  in  the  appearance  of  the  skin  sensibilitr  is  only  8lightly,  if  at 
ali,  disturbed,  not  unfrequent]y  the  svreat  and  sebaceoua  glands  retain  a 
certain  amount  of  aotivity,  though,  as  a  rule,  thia  is  nuich  impaired. 
Patuloiifi  orificea  of  the  sebaceous  follicles  are  in  certoin  cases  the  only 
disturbance  of  the  gloaay  smoothness  presented  by  the  altered  skin. 

The  progress  of  the  disease  is  8low,  and  after  the  lesion  is  well  furmed 
it  usually  reniains  Btationarj  far  a  long  period,  pri)bably  fur  yeaiu  It  uaay 
then  8lowly  disap|>ear,  the  skin  regaining  luuch  of  its  normal  appearance ; 
but  in  other  cases  gradual  atropIiy  develops  with  permanent  destruction 
of  the  skin.  In  sume  cases  retrogressiou  of  the  diseased  areas  niay  take 
plače  in  one  or  two  years.  In  tlie  maj«)rity  of  instances  the  disease  is  of 
much  longer  duratinn,  and  patehes  niay  make  their  appearance,  and  in 
tum  disappear  diiring  ten  yearB  or  more,  whi]e  in  others  the  skin  becomes 
permanently  atrophied. 

In  certain  cases,  especially  whea  the  sclerodermia  is  of  long  duration, 
degenerative  changes  make  their  appearance.  Ocea8ionally  ulceration  of 
intracUihle  eharacter  occura  on  Lhe  sclerodermic  areas,  and  keratoma  and 
other  epithelial  degenerations  have  be^n  observed. 

The  histological  changes  aftect  the  corium  mainly.  Ite  connective- 
tiasue  bundles  are  hypcrtrDphied,  producing  an  aspect  of  great  condeusation 
of  the  cutis,  without  noticcable  proliferation  of  conuective-tissue  cella 
except  in  certain  positions.  The  upper  layer8  of  the  ciitia  are  e8pecially 
affected,  antl  the  papillai  more  or  leas  flattened,  while  the  8weat  and 
sebaceous  glands  anci  ducts  are  conipressed  and  even  atrophied  if  the 
condensation  passes  deep  intn  the  ciitia.  Groups  of  new  connocfcivc-tisHue 
cells  are  seen  surrounding  the  skin  appendages^  and  in  certain  other 
situations  especially  Burrounding  the  small  blood-vessels.  These  vessels, 
as  well  as  the  lymphatic  chanuels,  are  much  narrower,  but  no  signs  of  trne 
obliterative  endarteritlH  are  noted.  Surrnunding  the  diseased  arca  the 
blood  and  lymph  veaaela  are  uaually  wider  than  norniaL  The  epitheliuiu 
may  8how  pigmentatiou  and  nmy  be  thinned,  but  i»therwise  Bhow8  little 
change.  The  alterations  described  make  their  appearance  in  both  types  of 
the  disease. 

The  etiology  of  the  conditionj  is  unexj>lained.  It  occurs  in  women 
much  more  fre<juently  than  in  men,  and  niay  appear  at  a  very  early  age, 
though  apparently  not  in  Lnfancy.  The  majority  of  cases  presenting 
themselves  occur  in  adolescenta  or  young  adnlts.     There  can  be   little 
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doubt  that  manj  of  the  patients  showing  the  disease  are  of  nervous  dis- 
poeition, hut  whether  this  ia  aRsociated  with  the  caiise  oris  siniplj  an  effect 
of  the  maladj  is  di£Qcult  to  deterniine.  Depresaing  influenoes  seem  to 
have  less  etTect  in  producing  the  circtimscribed  varietj  of  the  disease  than 
in  the  čase  of  the  diffuBe  sjmmetrical  type.  Its  relatioii  to  nerve  distribu- 
tion,  especially  in  the  haiid-like  varietj,  vrhich  has  frcqueutly  a  tjpical 
»osterifonn  outliiie,  is  very  suggestive,  and  has  l'requeutlj'  beea  reniarked 
by  clinical  observers ;  but  no  definite  nerve  lesion,  such  as  in  the  čase  of 
herpes  zoster,  has  yet  been  recognised  in  cases  of  zosterifomi  morphoea. 

Treatment  has  very  little  effect  in  modifying  the  cause  of  an  attack  of 
morphoea.  Greueral  meaaures  to  sustaiu  nutrition  and  to  keep  the  patient 
in  "  good  condition  "  should  be  taken.  In  some  cases  regular  and  gentle 
of  the  patch  of  sclerodermia,  using  a  bland  oil  for  the  puqw>8e, 
Bppear  to  hasten  the  resolution  of  the  induration,  and  to  make  the  skin 
more  plijible,  and  should  certainly  l>e  tried.  Galvaniam  and  electrolysiH 
have  been  made  use  of,  but  without  sufficient  succeas  to  justify  their 
einploymeut  except  under  very  exceptional  circumstances. 


LITERATURE. —Abraham,  T.  S.     In  Allbutfs  SysUin,  voL  riU.  p.  684,  and  for  Bihlio- 

Eh?.— CBOCKitt,  H.  Radcupfk.  Dis.  o/  Skin,  p.  366.  1893.~KaI'o81,  Bbsnibr,  Doyon. 
td.  de  la  Pšau,  p.  90,  1691.— Neiaukii,  Alokht.  *'  Rraukhoiton  der  Uant,"  i>.  248,  1900 
(In  Eb«t«in-Schwalke  on  Prftctical  Medicine). — Unna,  P.  G.  ffitto-palhoioffi/  o/  Dis.  o/  thč 
Stin  (trana.  Komian  Walkbr),  p.  1100,  1896. 


Sclerosis.    See  Paralvsis. 


Sclerotic,    Diseases  of  the. 


lNTRoi>ucrouy 

Episoleritis 

sclerotitis 


INJURIE8       . 

Staphvloma 


The  sclerotic  fonns  four-tifths  of  the  outer  protective  tunic  of  the  eyeball, 
the  remaining  tifth  bcing  covorod  by  the  comea.  Although  the  two 
structurea  difler  bo  ^videly  in  outvvard  appearance  they  are  hi8tologically 
very  much  alike.  Each  is  composed  of  interlacing  bundles  of  fibres  of 
conuective  tissue,  but  in  the  former  there  is  less  regularity  of  arrangement, 
and  80  the  opaque  vvhiteness  of  the  one  stands  out  in  stri  k  in  g  contrast  to 
the  perfect  transparency  of  the  other.  There  is,  however,  no  sharp  line  of 
demarcation  between  them,  for  microscopic  examinatiou  Bhows  clearlj  that 
one  passes  without  break  into  the  other.  The  sclera  is  thickest  behind,  and 
^becomes  gTaduany  thinner  as  the  comea  is  approached,  but  localiscd 
jthickenings  occur  at  the  insertions  of  the  ocular  muscles.  Its  weakest 
rparts  are  at  tlie  lamina  cribroaa,  where  the  fibres  of  the  optic  nerve  enter 
the  eye.  and  at  the  zone  round  the  comea  [overljing  the  canal  of  Schlemm. 
The  sclerotic  is  very  poorly  supplied  with  both  blood-vessels  and  nerves, 
but  it  is  in  intimato  anatoinical  connection  \vith  ali  tho  vascular  ntructurcs 
of  the  eyel>all.  ExternaUy  it  is  clo8ely  related  to  the  blood-vesKels  of  the 
conjunctiva  and  episcleral  tissiie,  intemally  to  those  of  the  choroid  and 
ciliary  body,  and  by  the  fibres  of  the  ligamentum  pectinatiim  it  is  united 
to  the  iris.  It  is  traversed  also  by  numeroiis  vessela  and  nervea  which 
penetrate  it  to  gain  access  to  the  interior  of  the  eye,  and  by  the  venae 
vorticoeas,  as  well  as  by  the  anterior  ciliary  veins  which  pierce  it  where 
,they  emerge  on  the  surface  of  the  globe.  Along  the  course  of  these  blood- 
tls  &ncl  nerves  are  nuraerous  branched  pigment  corpu&cles,  which  help 
to  give  the  structure  a  bluish  colour.  and  which  at  times  collect  and  form 
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brovmish  spots  on  the  white  of  the  eje.  When  this  pigmentation  is  con- 
genital  it  usuallj  occupies  the  circumcorneal  region,  and  has  rarely  any 
significance,  but  when  it  is  patliological  it  may  implicate  a  conaiderable 
area  of  the  sclerotic,  and  mark  the  site  of  a  melano-sarcoma  of  the  choroid. 
The  anatomical  connections  just  mentioned  have  an  important  bearing 
on  the  pathological  relation  of  diseases  of  the  sclerotic,  -»rhich  are  uaually 
Becondary  to  those  of  the  comea  and  uveal  tract.  Idiopathic  inflammation 
ifi  rare,  but  it  does  occur,  attaekiug  the  part  between  the  equator  and  the 
margin  of  the  comea,  Two  forms  of  intiammation  can  be  distinguished  : 
lirst,  episcleritia,  where  the  changes  are  limited  to  the  superficial  layer8 ; 
and,  Beeond,  sclerotitis.  where  the  middle  and  deeper  layer8  are  involved. 
In  the  former  the  disease  causes  a  good  deal  of  annoyance,  but  is  never 
serious ;  in  the  latter  it  is  dangerous  to  sight.  owing  to  complications  in- 
volving  the  comea,  iris,  ciliary  hody,  and  choroid. 


EnscuKRins 

Thia  diaeaae  occurs  most  frequently  in  young  adults,  especially  if  they 
have  a  rheumatic  or  gouty  constitiition.  It  is  more  frequcnt  among  vvomen 
than  among  men,  a  reault  probably  due  to  changes  connected  wUh  nien- 
struation-  Attacks  often  occur  regularly  at  the  menstrual  period,  although 
the  eye  is,  in  the  interval,  to  ali  appearance  perfectly  welL  Episcleritis  is 
characterised  by  the  occurrence  on  tho  sclerotic,  close  to  the  margin  of  tlie 
cornea,  of  a  circuniHcrihed  elcvuLion  ofdark  red  ur  bluLsh  red  colour.  Tliis 
migbt  at  first  sight  be  luistaken  for  a  phlycten,  but  careful  exanunation 
will  fihow  that  tlie  infiltration  is  not  in,  but  beneath,  the  conjunctiva; 
morcover,  the  infiamed  patch  is  alwaya  tender  to  touch,  and  there  is 
U8ually  moro  or  leas  acliing  pain  in  tho  brow.  Tho  cornea  and  iris  are 
imaflected.  AfLer  a  few  \vRHkH  the  general  congestion  diminiHlies,  and  the 
Bvvelling  (whicb  is  now  more  bluish  than  red,  and  is  traversed  by  a  few 
cnlargod  and  vitricoso  veins)  gradimlly  disappears,  thaugh  usually  for  some 
tirnii  longor  Iho  underlying  Hclerotie  preaents  a  slate-bliie  discoloration. 
K|)iw::luritiH  sbu««  a  niarkod  tondcn«y  to  recur  at  the  sairie  spot,  vr  at  some 
other  [Hirt  of  the  eyeball,  and  it  niay  contiuuo  to  attack  i>oini  after  point, 
and  only  j>aftH  off  attor  it  hoH  travelled  ali  round  the  circumference  of  the 
cornea,  a  ])r(Xjofl8  whi<^h  niay  f}cc»ipy  inany  luonths.  It  nmy  also  recur 
afUir  a  Ia]iH4i  of  Bovcml  vnirn,  uud  HonietinieH  Ihe  pyea  are  affected 
altoniJiU*ly. 

KjfiHc.liiritiH  iKiriodi<^:a  fugax — tho  name  given  by  Fuchs  to  a  condition 
tonnM  by  von  (iraofo  Hiilj-conjunctivitiftor  tonf^uitis  anterior,  and  described 
long  agn  by  MutdiiuHon  uiider  tlie  name  of  "  hot  eye" — ia  a  &(jmewhat 
rare  diHoaae.  U  m  generatly  fouud  uttacking  i>er8onB  in  middle  life,  and 
inav  bo  duitingniHhod  fnnn  tlu?  unual  furni  by  the  al>9ence  of  t}^ical  nodules 
Ana  of  anv  markod  (itnvphy  "f  llio  Hclerotic.  AVhile  it  is  frequently  found 
aeHociatod  with  tho  gntity  or  rhoiiitiatie  diathosis,  it  makes  ita  appearance  in 
mjiMy  iuHljLncoH  withnut  anv  vt*ry  iloIiuiU'  aHCortainablo  eause.  There  is 
intlaiumation  of  thts  ci)njiin('t.iva  and  nftlio  opiscleral  tiseues,  and  the  latter 
may  Ijo  conHidt^rably  Kwrill»)Tj.  Tho  intJaramation  may  afiect  one  or  both 
ny«K,  aiul  nmy  cnnfinn  iUolf  in  ono  jiart  of  the  sclerotic,  or  involve  the 
wholo  aroa  boLwccn  tlio  e^piuUir  and  the  margin  of  the  cornea.  Pain, 
ph(tto]ihiibiu»  iLhd  IiL<'hrynuitiun  ahvays  exist,  and  in  severe  cases  contraction 
of  i\w  \*\i\n{  and  kimuhui  of  the  ciliary  muaclo  are  added.  The  attack  may 
Iftflt  for  onIy  a  few  liours.  or  for  Hcvcral  days,  and  vhile  hot  eye  alway8 
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disappears  without  doiug  permanent  hariu,  it  is,  like  the  ordinary  form, 
very  apt  to  recur. 

Opportunitiea  for  the  8tudy  of  the  pathologj  of  episcleritis  have  been, 
of  course,  far  more  numeroiis,  but  eiamination  of  the  few  ejes  availal)le  post- 
mortem  haa  demonstrated  that  the  typical  nodules  are  caused  by  an  in- 
filtrationof  the  auperficial  la^ers  of  the  sclerotic.the  connective-tiRBiie.  hiindles 
having  become  separated  by  fibrinous  and  cellular  exudation  whioh  Bhow8 
no  tendeacj  to  break  dov^ii,  but  gradually  becomes  absorbed.  As  a  result 
of  thia  procesa  the  area  of  sclerotic  affected  becomes  thinned,  and  the 
bluish  stain  which  so  frequeatly  marka  the  site  occupied  by  a  nodule  is 
therefore  obviou8iy  diio  to  the  pigment  in  tlie  underlying  choroid.  In  spite 
of  the  protracted  course  of  the  disease,  which  may  last  Ibr  months  or  even 
for  year8,  the  prognoais  is  alwaya  favourable.  The  sight  is  never  impli- 
r.€ated,  nor  is  any  permanent  or  serious  damage  ever  done  to  the  eyebalL 

The  chief  indications  for  trcatment  are  to  combat  the  dilferent  stages 
as  they  arise,  and  to  try  to  prevent  recurrence.  As  the  8U[>erficial  is  onlj 
to  be  distinguished  from  the  deep  form  of  the  disease  by  the  absence  of 
iritis  and  similar  complications,  it  is  in  every  čase,  in  the  first  instance, 
,wifle  bo  instil  atropine.  If  the  pupil  diiates  rully  the  course  ia  likely  to 
■be  favourable,  no  matter  how  severe  and  distreasing  the  Bymptom&  inay  be, 
The  application  of  a  blister  to  the  temple,  and  the  administration  of  a 
mercurial,  followed  by  a  saline  purge  at  the  very  outset,  will  often  at  once 
cut  an  attack  short ;  but  if  the  i)ain  be  escessive,  and  the  injection  of  the 
eyeball  livid  in  colour,  more  8peedy  relief  will  be  obtained  \)y  the  appli- 
'Oation  of  three  or  four  leeches  to  the  outer  canthus.  The  blood-letting 
should  alway3  be  fullowed  by  the  application  of  fomentationB,  or  of  the 
Japanese  warmer.  In  clironic  cases  atropine  continuouBly  used  is  apt  to 
excite  iucrease  in  the  intraocular  tensii)n.  and  c(mHequentIy  cserine  and 
pilocarpine,  combined  with  cocaine  and  adrenalin,  are  more  teneticiaL 
Where  there  is  a  gouty  or  rheumatic  diathesis,  alkalies,  iodides,  and  sali- 
cylate8  are  clearly  indicated,  and  when  the  attack  is  acute  theae  ahould  be 
administered  in  large  doses,  the  patient  should  be  kept  in  bed,  and  overy- 
thing  ahould  I«  done  to  encourage  the  free  liction  of  the  skin. 

An  acute  attack  treated  in  titis  way  usually  passes  off  in  a  few  da3*8, 
but  the  slightest  exp08ure  to  cohi  or  to  damp  may  at  any  moment  bring 
about  a  relapse,  and  it  is  therefore  necessary,  even  after  the  recovery  seeras 
perfect,  to  continue  the  treatment  by  alkalitis  and  tonics.  Indeed,  if  the 
patienfs  circumstauces  permit,  the  best  results  are  like]y  to  be  obtained 
Dj  sending  him  to  a  Spa,  where  tlie  waters  are  mildly  alkahne,  and  where 
the  climate  is  dry  and  bracing.  He  must  also  be  wamed  never  to  expo8e 
the  eyee  to  bri^'ht  light  or  to  cold  vvinds,  or  to  overtax  thom  in  reading. 
As  a  safeguard  against  the  first  two  he  should  be  fiirniahed  with  pro- 
tective  glasses,  and  against  the  last  by  the  provision  of  suitable  spectacles 
if  there  be  any  error  of  refraction.  If  a  lotion  be  necessary.  nothing  is 
moro  soothing  than  a  warm  sohition  of  boric  acid,  to  which  opium  and 
ohamomile  have  been  addetl,  but  ali  eyewa8hes  and  ointnients  cuutaining 
irritants,  such  as  zine,  alum,  [»erchloride  of  mercury,  etc,  are  to  be  avoided. 
It  must  never  be  forgotten  that  in  diseases  of  the  sclerotic  the  eye8  are 
very  intolerant  of  local  applications. 


SCLKROTITIS 

This  is  a  very  dangerous  disease,  for  although  in  the  early  stages  the 
Itigns  are  eliglit,  yet  its  progress  is  most  insidious.  and  in  the  long  run  it  is 
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likelj  to  involve  aH  the  tissuea  of  the  ejeball.  Its  conseguencea  are  aH 
the  more  distressing  froni  the  fact  that  it  very  freqiiently  attacks  young 
adulta,  and  uaually  affectH  both  eyes.  Femalea  Buffer  ofteuer  than  males, 
and  those  wlio8e  constitutiona  are  tainted  by  scrofula,  rheiamatism,  gout,  or 
8yphili8,  beconie  victinis  ali  the  more  rcadily.  At  the  outset  a  few 
enlarged  and  varicose  hlond-vesselH  api>ejir  over  the  aurface  of  the  sclerotic. 
and  ab  one  part  the  white  of  the  eye  qiaGkly  becomes  bluish,  \^ith  here  and 
there  a  thickeued  patch  of  porcelain  -  like  ap|>earance.  As  the  diseased 
area  apreads  the  deei>er  structures  beconie  involved,  the  iris  gets  dis- 
coloiired,  and  very  freqTiently  the  intraocular  tension  is  reduced.  A 
subacute  or  chronic  iritis  superveues,  tlie  aqueou8  bocomea  turbid,  and 
dirty,  grea8y-looking  spots  furm  on  the  posterior  Burface  of  the  comea. 
The  patient'8  sufferings  are  U8ually  acute :  he  ehuns  the  light,  the  eye 
waters  copi«imly,  and  vision  is  8erinusly  impaired.  The  intlammation 
spreads  in  Burface  extent  aa  well  as  in  depth.  Milky  white  opacities 
form  on  the  curnea  as  if  ita  circuniference  were,  at  different  pointa, 
being  overlapped  by  the  sclerotic.  These  opacities  are  usiially  sector- 
shaped,  and  the  cornea  in  their  neighbonrhood  is  alwaya  more  or  less 
intianied.  Aftcr  an  acuto  attack  possea  off  the  transi)arency  may  be  so 
far  recovered  that  vision  iniproves,  but  the  Bclerotic  has  changed  consider- 
ably  in  appearance^  and  patclies  of  a  dark-blue  akte  colour  are  visible  round 
the  comea. 

Tho  pupil  becomes  contracted  and  is  occasionaily  displaced,  the  boae  of 
the  iris  m  puslied  agaiuat  the  posterior  aurface  uf  the  cornea  so  tliat  the 
anterior  filtration  spaces  become  obliterated,  and  the  eye  is  liable  to  attacks 
of  acute  glaiicoma.  The  increaaed  intraocular  tension  reactiug  on  the 
weakencd  nclerotic,  caiise.s  it  to  bolge  furward  to  form  a  8taphyloma.  This 
(in  the  Krst  instance  nflually  partial)  is  Rituated  iinmediately  behind  the 
corneal  margiu,  aroimd  vvliich  are  elevations — muUipIe  stapliylouiata — blue 
in  colour,  owing  to  the  pigment  of  the  choroid  shining  thiough.  These 
ectasis!  inay  be  situated  over  tlic  ciliarj'  processes  (when  they  ahosv  as  dark 
streaks),  bvit  more  usually  they  lie  a  little  farther  forvvard,  their  site 
cotresponding  to  the  zone  between  the  comea  and  the  ruot  of  the  iris.  In 
the  fomier  čase  they  are  spoken  of  as  ciliary  8taphyIomata  ;  in  the  latter, 
as  interciliary  staphylomata.  A  fiirther  stage  in  the  progresa  of  the  diseaee 
is  marked  by  increased  secretiun  of  tluid  into  the  vitreouH.  This  gives 
rise  to  stili  greater  tension,  \vlucli  the  parietea  of  the  glol>e  already 
weakened  are  unable  to  with8tand,  and  consequently  the  eyeball  becomes 
distended  in  ali  its  diameters,  and  a  certain  amount  of  exophthalmo8 
Ls  prodiiced.  In  most  instances  the  comea  ib  by  this  tirne  oimqiie  and 
enlarged,  and  its  curvatnre  so  altered  as  to  make  it  seem  ahiiost  coutinuous 
with  the  attenuated  sclerotic.  A  8ome\vhat  similar  condition  of  thinga 
DccasionalIy  develops  during  the  early  years  of  life,  and  gives  rise  to 
buphthalmos,  thongh  tho  earliest  stagos  of  thia  disease  prol>ably  alway8 
occur  i7i  utero. 

Sclerotitis  may  go  on  for  many  yearB — being  thus  one  of  the  most 
tedious  of  aOments — and,  unfortunately,  Httle  can  be  done  in  the  way  of 
treatment.  Whilo  the  distress  incident  to  acnte  attacks  may  be,  to  a  great 
extent,  reheved.  remedies  are  of  little  avail  in  arresting  the  Bteadily  do\vn- 
ward  course  of  the  disorder.  Under  favourable  conditions  a  remission  in 
the  8yniptoms  may  be  ohtained,  bnt  the  improvement  is  rarely  perma- 
nent,  and  a  very  alight  cause  servcs,  in  predispoaed  subjecta,  to  deter- 
mine  a  relapse.  After  each  recurrence  viaiou  deteriorates  more  and 
more,  and  owing   to  the  appearance  of  acute  attacks  of  Becoudary  glau- 
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coma,  the  sufferiugs  of  the  patient  are,  especially  in  the  later  perioda,  very 
severe. 

In  the  early  stages  in  particular  čare  mnet  be  taken  not  to  adopt  any 
routine  method  of  treatment.  Every  čase  miist  be  carefuUy  examined  on 
its  own  merita,  in  order  to  tind  out  not  only  tho  amount  of  daiuage  which 
has  been  done  to  the  eje,  but  also,  if  posaible,  the  cause  of  the  intiamma* 
tion.  Probably  in  every  instance  sclerotitis  primarily  originatea  in  some 
morbid  constitutional  state,  but  it  is  often  excoedingly  difficiilfc  to  deteruiine 
the  truo  nature  of  the  dy8cra8ia.  "VVliere  casea  are  vind<)ubtedly  dme  to 
scrofuk.  rheuuiatism,  gout,  or  syphilis,  the  all-importaut  iudiuition  in 
treatment  is  to  prescribe  remediea  directed  against  the  particular  diathesis 
from  which  the  patient  is  sufforing.  Nat»iraliy  one  thinks  of  iodide«, 
mercury,  alkalies,  iron,  cod-liver  oil,  maltine,  etc.,  and  tKica8iunaIly  the 
prolonged  adniinistration  of  these  does  much  to  hold  the  disease  in  check. 
In  other  casea,  however,  such  a  line  of  treatment  seems  to  do  harm,  by 
disordering  digestion  and  interfering  with  the  proper  asaimihition  and 
metalHilism  of  food.  It  is  always  of  the  tirst  importance  to  maintain 
Dutrition  at  the  liighest  poaaible  level,  and  hence  the  value  of  careful 
dieting,  and  of  placing  the  patient  in  the  best  hygienic  surroundinga. 
Even  when,  hovrever,  by  these  meana  au  improvement  in  general  health 
has  been  effected,  the  eye-condition  often  8how3  no  signs  of  improvement, 
becauae  the  ocular  chauges  have  advanced  80  far,  and  are  of  such  a  nature 
aa  <tf  theniselves  8eriou8ly  to  imperil  the  nutrition  of  the  eye. 

Acvite  8ymptums  nearly  always  arise  from  increased  intraocular  tension, 
brought  about  by  the  blocking  of  tho  anterior  filtration  apaces  tlirough 
pathological  changea  occurring  in  the  iris  and  ciUary  body.  One  of  the 
moBt  reliable  guidea,  therefore,  in  the  treatment  of  an  individual  caee  ia  the 
careful  estimation  of  the  tension  of  the  eyeball.  In  the  early  stages  acute 
8ymptoma  must  be  met  and  dealt  with  in  the  manner  previously  deacribed 
when  apeaking  of  epiacleritis;  Init  in  the  lafcer  stages,  when  severe  com- 
plicationa  have  occuned,  leechea,  fomentations.  myotic8,  and  morpliia  may 
ali  fail^to  afford  any  permanent  relief,  and  then  aurgical  treatment  becumes 
Dece68ary.  One  of  the  aimplest,  as  it  is  one  of  the  aafest  methoda  of 
operating  in  auch  cases,  is  to  pimcturo  the  aclorotic  as  far  back  as  ptjssible 
with  a  bnvad  ncedlc^so  that  some  of  the  contenta  of  the  eyeball  n»ay  eacape. 
Thifi  has  the  effect  of  inimediately  lowering  the  tension,  and  relieviug  the 
pain,  and  the  respite  thus  gained  is  often  of  conaiderable  duration.  When 
the  comea  is  seriou8ly  implicated,  and  blood-vesaels  are  seen  to  enter  its 
substance  from  the  periphery,  the  exGiflion  of  a  circumcorneal  rin^  of 
conjunctiva  tends,  by  cutting  olT  the  abnormal  vascular  8upply,  to  faeilitate 
the  diaappearance  of  nebuloua  opacities,  and  ao  to  improve  the  sight.  At 
other  times  the  exciaion  of  a  piece  of  iria  opposite  the  clearest  part  of  the 
comea  not  only  reducea  the  intraocular  tension,  but  forma,  at  the  same 
tirne,  au  artihcial  pupil,  thereby  reetoring  a  measure  of  sight  to  an  eye 
which  had  till  then  been  practically  blind.  The  iucision  must  be  made  as 
much  in  the  eclerotic  as  poaaible,  and  the  iria  separated  completely  from  its 
ciliary  attachment,  čare  lieing  afterwards  taken  that  its  cut  edgea  are  in  no 
way  caught  in  the  lii»  of  tlie  wouud.  In  sclerotitis,  however,  it  is  not  wi8e 
to  perform  an  iridectomy  until  aH  acute  intiammatory  symptom8  have 
passed  away,  becauee  if  the  operation  be  premature  it  may  aggravate 
matters,  and  be  8peedily  followed  by  a  rapid  distension  of  the  eyeball. 
Scleral  i>aracentesis  and  peritomy  are,  on  the  whole,  tho  safeat  oj)erations, 
as  they  can  be  repeated  again  and  again,  and  are  never  likely  to  do  any 
harm.     Unfortunately,  however,  in  the  8teady  downward  course  of  events 
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the  tirae  comes  when  sight  is  altogether  lost,  and  then,  in  order  to  relieve 
the  patient  from  intolerable  suffering,  the  disorganiaed  ejeball  miist  be 
enucieated. 

INJUBIES  OF  THE   SCLEROTIC 

"VVoundB  of  the  sclerotic  may  be  divided  into  lacerated,  incised,  and 

punctured. 

Those  of  the  firat  closs  are  the  resiilt  of  a  blow,  which  causea  a  rupture 
of  the  sclera — most  frequently  at  the  ui>])er  and  inner  aspect  of  the  globe, 
and  concentric  to  the  corneal  margin.  The  part  of  the  sclera  which  bursts 
is  that  wliich  overlies  the  canal  of  Schleniiu,  froni  two  to  three  millinietresi 
from  the  margin  of  tlie  eomoa.  A  blow  severe  enough  to  rupture  the 
eyel)all  always  eausoa  daniage  to  the  deejKjr  partn.  Very  frequently  the 
lens  is  dislocated  and  extruded.  The  conjimctiva  is,  however,  so  elastic  thatj 
it  may  not  give  way,  and  the  dislocated  lens  is,  therefore,  seen  lying 
beneath  it.  The  iris  is  displaced  backwaTds,  and  the  part  opposite  the 
wound  passes  out  of  sight  altogether,  leaving  a  gap  rcsombling  that  result- 
ing  from  au  iridectomy.  There  ia  always  conaiderable  effusion  of  blood 
into  both  the  anterior  and  the  posterior  chamber  of  the  eye.  In  other 
cases  the  rupture  may  be  very  niuch  more  extreme,  the  worst  example3 
being  seen  in  persons  \vho  havo  been  8everely  assaulted,  or  whose  eye  has 
been  atruck  by  a  cow's  horu.  In  sucli  instance«  there  is  a  wide  rent  in  the 
sclerotic,  a  large  escape  of  the  clear  structures  takes  plače,  and  the  choroid 
and  retina  are  seen  hanging  from  the  lipa  of  the  \vound.  The  eye  is  filled 
with  blood,  which  ofben  forms  a  thin  layer  behind  the  cornea,  giving  rise  to 
the  appearance  of  a  pupil,  though  nu  pupil  is  there.  The  blood  may 
infiltrate  the  substance  of  the  curnea,  and  always  causes  discoloration  of, 
and  a  great  aruuunt  of  swelling  in  both  conjunctiva  and  lids. 

Incised  and  punctured  wuunds  are  indicted  by  some  sharp  instrument, 
€.g.  a  knife,  HciKSors,  a  fark  prong,  a  pen,  a  piece  of  glass,  a  chip  of  metal, 
a  bullet,  etc.  The  great  danger  when  a  wound  haa  perforated  the  sclera 
is,  that  the  instrument  which  caused  it  may  at  the  same  tirne  havo  infected 
the  eyebaU.  Aseptic  vvounds  are  to  be  found  only  after  carefully  perfonued 
aurgical  operations ;  ali  other  vvounds  may  be  rcgarded  aa  septic.  The 
injury  to  the  sclera  niay,  in  a  caso  of  puncture,  bc  very  t?light — ho  slight, 
indeed,  as  to  be  completely  hiddon  by  conjunctiva!  ecchymosis — yet  micro- 
organisms  have  been  conveyed  into  the  interior  of  the  bali,  and  in  a  few 
day8  the  eye  is  entirely  destroyed  by  suppuration.  The  difficulty  in  the 
diagnoais  of  these  seenmigly  trivial  cases  will  be  confiiderably  iessened  if 
čare  be  taken  to  examiue  the  tension  of  tlie  glol)e.  Whenever  there  is  an 
opening  in  the  sclera  tho  iiitraocular  tension  is  niarkedty  diminished. 

Incised  wounda,  U8ually  self-evident  in  tliemselves,  are,  besides,  accom- 
panied  by  a  jjrulapse  of  tho  ciLiary  body  ur  clioroid,  and  by  escape  of  the 
vitreous.  If  they  be  eitensive — and  more  particularly  if  the  cihary  region 
be  involved  and  the  escape  of  vitreous  be  large — the  eye  will  be  almost 
certainly  lost,  l>ecause,  even  although  the  "vvound  heal  kindly,  there  is 
alway8  subRequent  inflammatton  of  tho  uveal  tract ;  and  thia  letids  to 
shriuking  of  the  globe,  and  p088ibly  Lo  symi^»athetic  inflammation.  When 
the  iBJiiry  has  been  caused  by  a  knife,  forkj  or  pair  of  scissors,  the  chances 
of  tlie  presence  of  a  foreign  body  are  very  remote,  but  -vvhen  it  has  been 
inflicted  by  a  chip  of  metiil,  of  stone,  or  of  glass,  by  a  splinter  from  a 
percusaion  cap,  or  by  a  bullet,  tlie  caRO  is  very  diflerent,  Under  those 
circujnstauces  the  probability  that  a  fragment  of  the  substance  Ima  lodged 

'■^is  very  great  indeed,  and  this  makes  matters  aH  the  more  serioiis. 
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usuallj-  described  as  hjdrophthalmoa,  buphthalmos,  or  infantile  glaucoma, 
Partial  staphjlomata,  according  to  their  site,  are  distinguished  ae  anterior, 
equatorial,  or  poaterior,  the  last  named  being  \T8ible  onlj  bj  the  aid  of  the 
opbthalmoscope.  Anterior  aiid  equatonal  staph^lomata  begin  as  small, 
dark  Bpots,  which  enlarge  and  become  darker  in  colour  as  the  sclerotic 
becomes  tbinner.  and  so  allow3  the  pigment  of  tho  choroid  to  shine  through 
it  They  inay  attain  to  snch  a  size  that  the  eyelml]  cannot  be  covered  by 
the  lids,  and  in  consequeuce  of  exposure  it  is  very  hablo  to  inilammatiou  or 
to  suffer  from  injurj%  Such  eyes  are  freq\iently  attacked  by  iuternal 
hfemorrliage,  and  may  occasion  niuch  pain.  A  slight  blDW  or  any  strain 
con8equenC  on  any  unuaiial  effort  niay  induce  rupture,  followed  by  escape 
of  the  vitreoua  and  bleeding  from  the  choroidal  vessels.  The  coUapsed  eye- 
ball  may  ehrivel  qiiietly,  but  it  may  become  infected,  and  then  pan- 
ophthalniitis  is  almost  aiire  to  occur  In  the  early  etages,  when  intraocular 
tension  is  high,  an  iridectomy  operation  may  arrest  the  progress  of  the 
diBease,  but  whenever  aight  is  lofit  and  the  eyeball  much  distended  it  is 
wiBe8t  to  enucleate. 

LITERATURE. — Ohih-Grkeft.  LehHmch  der  vpecielien patkologisehen  AnatomUt  1002. — 
LuBABftCH  und  OaTKRTAG.  PathoiogU  und  paihMogischai  Anatomit  dti  Avges,  1901. — 
SwANZY,  Handb&ok  of  Diuaua  o/ the  Eyt,  1900,— Dk  ScHWEiNirz.  IHt€aata o/ du  Eye,  1899. 
— KocHa.  Texihook  oj  Ophihalmoloifif,  1899.  — liAMSAT.  Atlas  of  £xtemal  IMskuscs  of  the  £ye, 
1898. 

SCOrbutuS.     See  ScURVV.  _ 

Scrivencr'8  Palsy.    Sce  Nkuroses. 
Scrofulodermia.    See  Skin,  Tuberculosis  of. 
Scrotum  and  Testiclev  Diseases  of  the. 

Diseases  of  the  Scrotum 


Anatomt  . 

CONTCaiONS  AND  WoUNDa 
ABNOHMALITrES 

CEdema 

Ervsipelab 
Gangrknk  . 

EmPHY8EMA 


Prurigo     . 

£€2EMA,  ETC. 

FisTULj;     . 
Calculi 
TuMotrsa    . 

Elkpbantiasis 
Lvurn  Sceotum 

See  also  Testiclk,  p.  23. 


Anatomt  of  the  Scrotum. — The  scrotum  forms  the  purse-like  invest- 
ment  for  the  testea  and  part  of  the  apermatic  corda.  It  ia  marked  into  two 
lateral  halves  by  a  median  ridge — the  raph^ — and  eacb  half  consists  of  the 
following  layer8 :  skin,  superficial  fascia,  dartos  tisaue,  intercolumnar  fascia, 
cremastor  muscle  and  fascia,  infundibuUform  fascia,  and  outer  layer  of  the 
tunica  vaginalis.  The  skin  of  the  scrotum  ie  thin,  pigmented,  and  contains 
peculiar  sebaceoua  foUicles.  The  dartos  tisaue  is  subcutaneoua,  and  ia  con- 
tinuous  with  the  superficial  fasoia  of  the  groin,  pcrineum,  and  inner  side  of 
the  thighs.  It  is  free  from  fat,  very  vaseuiar,  and  ovves  its  contractility  to 
the  presence  of  much  unatriped  muscular  tisaue.  It  forms  two  diatiuct 
8aca  for  the  oorreaponding  testis,  united  together  along  the  niiddle  line  to 
form  the  median  partition — the  aeptum  scroti.  The  arteriea  of  the  scrotum 
are  derived  from  the  two  external  pudic  arteries  and  the  Ruperticial  periueul 
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branches  of  the  intemal  pudic.  The  veine  accouipany  the  arteries.  The 
lymphatic8  pass  into  the  inguinal  Ijmph  glands,  and  the  following  nerves 
are  to  be  found :  ilio-inguinal,  ilio-hypogaatric,  auperficial  perineal,  inierior 
pudendal.  and  the  genital  branch  of  the  genito-cruraL 

CONTUSIONS  OF  THE  ScROTUM.— Owing  to  the  looseness  of  the  scrotal 
cellular  tiaeue,  subcutaneous  hieiuorrhages  resulting  from  contusions  are 
often  followed  by  the  eacape  of  a  large  quantit7  of  blood  l:>eneath  the  skin 
and  dartoa.  In  this  way  large  hff.matonias  may  be  formed,  and  niay  eafiily  be 
inistaken  for  vaginal  hiematocele.  Siich  bluoti  collectiona  are  best  left  alone, 
unleee  they  iniiame  and  suppurate,  when  they  must  be  opened  and  draiued 
in  the  ordinary  way. 

WouNDS  OF  THE  ScROTtjM  may  open  the  tunica  vaginalis  and  expose 
or  injure  the  testicle.  They  muHt  be  niade  scrupulouHly  clean,  and  the 
tunica  vaginalis  cloeed  by  sutnrea  and  temporarily  draiued  if  nece88ary. 

Abnormalities. — Cleft  Scrotum. — The  scrotmu  ia  sometimes  congenitally 
cleft,  80  that  the  testes  fie  in  a  separate  bag  on  either  side.  This  condition 
resulta  from  a  failure  of  union  between  the  two  sides  of  the  cxternal  genital 
folds  from  whieh  the  scrotal  tiBsues  are  developed.  It  is  u8uaUy  aasociated 
with  other  deficiencies  in  the  genitalia,  such  as  hypospadia8,  and  is  niistaken 
at  tinies  for  a  form  of  hennaphroditiam. 

CEdkma  or  TiiK  ScuoTtTM. — The  loose  tissue  of  the  scrotum  renders  it 
liable  to  ctdema.  Often  met  with  in  nevvborn  and  young  children,  reault- 
in;^'  in  them  from  some  slight  irritation  of  the  skin,  and  H6ually  subsiding 
under  cjireful  attention  to  keep  the  part  dry  and  powdered.  In  weakly 
children  it  may  pase  into  a  spreading  ery8ipelatou8  condition,  which  ia 
occa«ionally  fatal.  In  after  life  it  is  ea8ily  induced  by  inflanimation  and 
Buppuration  of  adjaceut  parts,  especially  abscesaes  connected  with  the 
urethra;  aometimes  it  is  the  early  attendant  on  general  dropRy,  resulting 
from  diseaaes  of  internal  organa — heart,  kidney8,  liver,  etc.  It  is  uBually 
dependent  on  some  cause — generally  local — and  subsides  when  that  cause 
is  removed.  Great  relief  niay  be  afforded,  and  sloughing  prevented  by 
puncturiug  the  parts  at  various  points.  These  pimctures  allow  the  serum 
to  drain  away  and  are  nmch  safer  than  incieions. 

Inflammatiok. — ErysipdaB. — Ita  loose  structure  and  pendulous  position 
renders  the  scrotum  an  ea8y  prey  to  inflammation,  ery8ijxilHtoii&  or  other, 
vrhich  is  apt  to  lje  e^cited  by  slight  causee,  euch  as  small  ^ounds  or 
abrasions,  neighbouring  abscesBes,  ulcers,  and  emptions  or  fistula).  In 
otlier  cases  there  is  no  apparent  cause  for  the  attack.  In  Tvhatever  way 
originating  the  aftection  is  a  dangerous  one,  occurring  as  it  often  doea  in 
patients  in  poor  health,  intemperate,  ill-fed,  or  the  subjects  of  visceral 
difleaae ;  itis  very  prone  to  run  on  into  diffuse  suppuration,  with  sloughing  of 
the  flkin  and  subcutaneous  tissua  Another  very  iinportant  point  in  reference 
to  these  cases  of  eryBipelatous  in£ammation  of  the  scrotum  is  that  they  are 
liable  to  be  mistaken  at  tirat  sight  for  estravasatious  of  urine,  but  that  the 
tntlammation  depends  on  some  defect  of  general  health  or  local  cause  ia 
8hown  by  the  facts  that  the  patients  have,  previously  to  the  attack,  experi- 
enced  no  difficulty  in  micturition,  and  that  a  large  bougie  C4in  be  ea8ily 
passed  into  the  bladder.  When  auppuration  Uikes  plače  it  is  usually 
ditfuse,  and  may  be  recognised  by  the  hard  feel  and  the  angry  appearauce 
of  the  part,  added  to  the  dry  tongue  and  low  feveriah  state  of  the  patient. 
Ab«C€8B  is  rare  in  the  scrotum. 

Treatmeiit. — Dusting  with  dry  powder8 — boric  acid,  zine,  and  starch 
powder8,  etc. — may  be  tried  at  first,  but  when  these  fail  to  give  relief  moist 
applications  must  be  subatituted.     Where  warm  fomentations,  rest,etc.,do 
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not  cauBe  a  diminution  in  the  8well2ng,  ntunerona  small  punctares  shonld 
be  made  earlj.  Wbere  the  BwelliDg  is  alreadj  great,  the  acrotom  tenae 
and  i^iomj,  it8  tiissues  and  those  of  the  penis  brawny  and  oedematooB,  where 
there  Ib  anj  discoloration  of  these  parts,  espeoiallj  irhen  they  tend  to 
liecouie  anh  j  grey,  incisions  must  be  made  freelj,  and  aloohol,  caibonate  of 
ammonia  and  bark,  with  light  nutiitions  diet,  liberallj  administered.  Bat 
jii  spite  of  the  above,  it  is  not  onoommon  for  theae  patients  to  paas  into  a 
coiidition  of  increasing  asthenia  which  finallj  ends  &tallj. 

GAN(iUKNK. — The  above-mentioned  acute  cellular  ecjsipelas  of  the 
serotuiit  may  soon  involve  the  whole  part  in  gangrene.  The  tiasnes  of  this 
regioii  han^  uo  great  degree  of  vitalitj.  Gangrene  alao  occnis  after  pro- 
L>iigtiii  itiverH  in  children  recovering  from  one  of  the  exanthemata. 

Treatiiunt. — lu  addition  to  the  treatment  alreadj  detailed,  special 
alltinliou  uaist  be  given  to  the  process  of  separation  of  slonghs,  which  maj 
l)e  liosltiutid  by  the  constant  application  of  chatcoal  poultices,  and  bj  the 
regulur  Hiiippiug  away  of  looee  parts  which  are  hopelsaslj  necroGed.  The 
teHlcH  rat'ely  if  ever  jMirish ;  thej  maj  become  completelj  ezpoeed  and  deprired 
of  uvurj  vtiutigti  of  their  scrotal  coverings,  but  thej  oover  in  and  heal  over  in 
li  reiiiMikublu  inaimer,  the  resulting  cicatrix  being  quite  insignificant  after 
suoli  uu  exUiUHivti  and  serious-looking  condition. 

KufiiVtiUMA  ov  THE  ScROTUM. — Air  or  gases  in  the  scrotal  tissaes  are 
m^u  ju  oiHiniMaioit  witli  acute  gangrene  either  due  to  erjsipelas  or  ordinaij 
ejitruvatKitioii :  Llm  giiseH  are  products  of  decomposition  evolyed  bj  certain 
ti\H:iAi'M  of  piitrefiiuLivu  orgauiBius.  Emphjsema  is  occaaionallj  seen  after 
wouniiii  <>f  tbu  |Hirl,  aiul  luills  for  no  partioular  treatment 

|'i(ijiijiiij  rtuHoTi. — This  afiection  occurs  chieflj  in  elderij  people,  and 
cohbjhlH  ot  u  iiuuiliur  of  Holid  liohenous  papules  upon  the skin  of  the  scrotiun, 
dfli;ll>  oJt  Llioou  {tiirtt}  of  llie  serotuTii  whiGh  are  opposed  to  the  thighs  and 
i^-jwm  ,  lliij  ukiii  JH  UHimlly  Hlightly  thickened  and  is  marked  bj  scratching. 
\l  \a  i;kiii:jiiiiiy  oImLilulte,  tiiid  its  cxact  nature  is  often  obecure.  It  is 
mim^-l\ui^M  i;ifiiiiiu'.U)it  vvilh  a  diathetic  condition,  such  as  gout^  and  is 
H^ithnuiiA  \t)  iijM'lij)iiiliiMiHH.  lis  treatment  is  chieflj  local,  and  drj 
\ih^4iU-iy  <j)j)f)ii:itl)oim  Mii»*li  iiH  oxido  of  ziiic,  calomel,  and  powdered  starch 
.jj/|.i..j/  1.1/  niui  11.  Wm\,.  The  ('yanidos,  cldoroform,  tar,  and  the  meicuriab 
mn^  \n:  liiuA  Ut  $t\\i\>f  \\\\\  itiHlrt^tiHrul  itching. 

|'j)i,)iU''t: '/I  \Ur,  [ty.u\U\\H  inuy  ilepoud  upon  other  local  conditions,such  as 
$;t  li.fun  MiO  iiMi/'/.  ijimI  iMttlliiili,  and  tliose  must  be  treated  bj  the  methods 
ittnnti  tn'ti:i.  ui:t  vji.i;iil/lij  Itii  Uiomi  uirtu>.liouB  on  other  parts  of  the  bodj. 

Jv  /tiMA  nit  Hid.  tii  umitM  in  a  troui»lo8ome  affection  giving  rise  to  great 
\tnitiiMtt  •M«il  utUitihth  Tliit  iiiom  rtironic  forms  occur  amongst  worker8  in 
\mi  ttni\  imhtHMi,  tthii  nltui  lu  rl)iinney  HweepB,  being  due  to  the  constant 
Ur\UtU'ih  nf  lUn  inun^HU-ii  ihUiguinent  of  the  scrotum  bj  dirtj  clothe& 
TliiN  rofj'tM')oi«  UMI  v  Min  oii  t^i  e|ilthelionm.  It  isbest  treated  bj  cleanliness 
itiiii  itiiHlJiit^  vvMJi  diy  |iowilitiH. 

HtiHtnAi.  KiMinimirt  in  hKiONitAUV  Hvnuus. — These  occur  under  two 
distiiict  foritm:  (\ )  Mucoim  tulNircles,  and  (2)  Psonasia 

MuuouN  luiHireliiM  oc.fur  itM  ruimid,  llatttMuul,  roundish,  moist  grej  patchea 
either  at  the  part  of  Uiii  nciotuni  iiear  tlui  root  of  tlie  penis,  i.e,  where  the 
penis  overliangH  it,  (»r  at  the  HideH  of  tho  Hcrotum  whoro  the  thighs  come  in 
contact  with  it.  Thoy  an*  Himii  duriiig  tho  or(linary  period  of  the  secondarj 
stage,  and  are  curabh)  by  fre(|uuntly  (lusting  with  calomel  and  ozide  of  zine 
in  equal  parts. 

The  psoriaais  fonn  is  a  lator  secondary,  and  has  peculiar  characters 
in  this  region.     It  takes  the  fonn  of  irregular  rings,  which  eztend  8lowlj, 
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and  interaeot  each  other  in  ali  direotiona  The  rings  are  formed  bj  slight 
thickenings  of  the  akin,  about  a  quart6r  of  an  inch  in  widtL,  Bliglitlj  raiBed 
and  red  in  colour ;  the  redness  is  covered,  eicept  at  ite  extrenie  edges,  by  a 
thin  Iftjer  of  white  scale,  which  is  wrinkled  transversely  to  the  circumference 
of  the  circles.  They  are  sometimes  the  only  skin  8yphilide  presen  t.  Itching 
is  often  complained  of.  They  are  best  treated  by  weak  uiercurial  ointmenta 
made  with  benzoated  lard,  and  not  vaseline.  Dry  powder8  are  also  suitable 
applications.  They  disappear  under  the  general  treatment  suited  to 
Becondary  Hyphilia 

Gonorrhoial  warts  are  occasionally  met  with  on  the  akin  of  the  Bcrotum. 
They  are  papillary,  "  branching/'  multiple,  moist,  and  oflensive,  and  may  be 
cured  by  dusting  with  calomel,  painting  vrithtincture  of  iodine^or  snipping 
away  with  scisBors  down  to  the  corium. 

ScROTAL  FiSTTJLiE  are  u8uaUy  due  to  the  bursting  of  abscejises  in  connection 
Mrith  the  urethra.  They  are  frequently  multiple  and  may  occur  ab  any 
part.  of  the  scrotum.  A  hi8tory  of  the  conditions  which  pr«c*de  them, 
and  a  determination  of  the  causes  upon  which  these  depend,  will  indicate 
the  treatment  appropriate  to  each  čase ;  for  when  their  cause  or  etiUHca  are 
removed  the  fiHtuLe  themselves  heal  vvithout  auy  special  treatment. 

Serotal  sinuses  are  often  seen  in  connection  with  tubercular  diBeases  of 
the  teetia,  and  occaaionally  with  8yphilitic  disease  of  the  organ.  Their  cure 
can  be  effected  only  by  getting  rid  of  the  necrotic  foci  which  give  ria*^  to 
them. 

ScrotalCalculi. — These  consist  eitherof  urio  acidor  of  phoephate  of  lime, 
and  are  formed  by  depoaition  from  the  urine,  either  within  the  urethra  or 
along  a  fiatulous  track.  They  have  been  met  witfi  in  some  caaes  of 
large  size,  after  many  year8  of  exiBtenoe  and  growth.  Having  mad<:!  their 
way  by  ulceration  through  the  urethra,  thoy  increase  bj  the  depositJon  of 
fialta  from  the  urine  which  escapes  through  the  urethral  fistula*  They  may 
be  removed  through  a  simple  incision  made  over  them,  and  steps  taken  to 
oloee  the  opening  into  the  urethra  so  as  to  prevfnt  the  formatiou  of  future 
^oalculi  in  the  same  situatioa 

TuMOURS  OF  THE  ScROTUM. — Of  theuon-maljgnant  tumours  of  thescrotum 
lention  need  only  be  made  of : — ntevi,  which  shoukl  be  esciaed  as  soon  as  it 
IB  evident  their  rcmoval  is  indicated ;  cy8ts,  U3ually  sebaceoua,  which  may 
be  removed  in  the  ordinary  way ;  lipomata,  fibromata,  (\vhich  aometiinea 
attain  a  very  large  size,  and  may  contain  cartilaginous,  mysomatou8,  or  sarco- 
matous  elemente)  and  chondromata.  Seque8tration  dermoida  (BLind  Sutton) 
[arise  in  detached  or  seque8trated  portions  of  surface  epithelium,  chiefly  in 
ituations  where,  during  embryonic  life,  coaleBcence  takes  plače  between 
lekin  covered  eurfaces.  In  the  scrotum  this  coalesceuce  is  in  the  middle  line. 
They  contain  putty-like  material,  in  which  are  U8ually  a  few  hairs,  and  are 
lined  with  stratitied  epithelium ;  in  their  wal]a  papilla  and  sebaceous  glands 
are  found. 

The  treatment  of  any  of  these  non-malignaut  tumours  is  removal  by 
opera  tion. 

Epithkuoma  of  thk  Scrotum,  or  Chimney-Swekp'b  Cancbr. — 
Epithelioma  of  the  scrotum  is  almoet  entirely  confined  t«j  chimney-8weep8, 
and  \&  more  common  in  this  countrj'  than  in  others.  It  occurs,  however, 
in  other  than  8weep8,  e8pecially  in  those  whose  occupation  favours  the 
aaturation  of  their  clothes  with  some  irritant.  Thus  it  has  been  noticed 
among  the  employd8  at  ga8-works,  tar-works,  and  chemical  manufactories. 
The  skin  of  chimney-aweej)8  is  very  commonly  encrusted  with  Bcaling 
and  indurated  patches.     In  many  of  them,  even  vrhen  they  are  thoroughly 
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dean,  the  whole  skin  is  dr/,  harsh,  and  dusky,  and  before  operation  for  the 
removal  of  scrotal  cancer  in  them,  it  is  a  common  queation  whether  one  or 
more  wart8  and  scalj  patchea  near  the  chief  diaeaae  should  be  removed  with 
it.  Nor  are  Buch  warta  confined  to  the  ecrotum,  they  maj  erist  on  every 
port  of  the  trunk  and  limba 

In  its  origin,  structure^  course,  and  itnplication  of  adjacent  glands, 
vithout  involving  more  distant  regions,  it  corresponds  with  epithelial 
cancer  of  the  skin  in  other  parta,  ib  is  slovv  in  its  progress  and  early 
in  its  invasion  of  lyiiiphatic  glanda.  Tfc  i;omnionly  begina  as  a  soft,  smaU 
tubercle  or  wart  in  the  Bcrotum.  Thia  tul>ercle  appeara  to  be  of  aiuiple 
nature,  and  may  reinain  for  a  long  tirne  without  change,  only  increasing 
V6ry  8lowly.  Sooner  or  later  it  beconies  indurated,  spreads,  and  is  covered 
with  a  cnist ;  and  vvhen  the  cniHt  ia  removed  it  bleeda  a  little.  Sub8equently 
it  ulcerates,  and  an  uueven,  open,  cauliflower-like  surface  is  formed,  dis- 
charging  thin  bIoody  fluid,  and  having  a  sinuous  everted  or  inverted  edge, 
with  a  large  tuberoua  margin  and  an  indurat^  base.  Other  forme  in  which 
thia  di&ease  may  originate  are  horniike  escrescences,  or  subcutaneous 
nodulea  over  which  the  skin  may  be  thin  and  adlierent,  but  not  otherwi8e 
affected.  In  Buch  cases  the  epithelioma  has  probably  commenced  in  the 
sebaceouB  glanda  or  air  follicles.  Finally,  the  aHection  may  start  from  one 
of  thosB  moles  which  are  met  with  in  the  pigmented  skin  of  the  scrotum. 
In  whatever  way  the  diseaae  begins,  ulceration  oF  a  malignaut  nature  is 
Booner  or  later  certain.  It  then  goes  on  epreading  uutil  the  wliole  scrotum 
ia  destroyed,  and  occa8ionally  the  crura  of  the  penis  and  the  thickened 
tunica  vaginalis  or  even  the  testiclee  themselves  are  esposed,  Before  this, 
however,  the  inguinal  glands  l)ecome  indurated,  8ubseqAiently  they  soften 
and  break,  formiug  excavated  cancerous  iiluers  which  spread  until  the 
patient  is  exhau8ted  by  the  dbcharge  and  pain.  Often  a  large  veaael 
in  the  groin  gives  yfa.y  and  hiemorrhage  shortens  the  patient*9  sufferings. 
The  lumbar  glands  and  abdominal  viscera  are  not  as  a  rule  involved. 

Treatinent — The  only  treatment  is  by  exeision,  vehieh  must  he  early  and 
freely  done.  In  very  early  cases  0Dly  complete  cure  by  operation  ia  to  bo 
expected,  and  should  rečurrences  occur,  they  should  at  once  be  removed,  so 
long  as  it  is  possible  to  get  weU  beyond  the  limits  of  disease,  even  although 
the  testea  and  the  i>eni8  may  have  to  be  sacrificetl.  Eniarged  inguinal 
glanda  should  be  at  once  removed,  and  by  clean,  careful  disseution  aH  the 
fat  and  comiective  tissues  adjacent  to  them  should  be  cleared  away.  It  is 
important  in  following  a  chain  of  inguinal  glands  to  remember  that  the 
course  of  their  etVerent  vtissela  ia  inwarda  along  the  groin,  and  then  down- 
wardR  from  the  groin  into  the  fenioral  triangle — nsiial]y  through  the 
saphenous  opening — from  vi^hence  they  pass  upwarda  by  the  side  of  the 
femoral  vessels,  through  the  femoral  can^,  and  accompany  the  iliac  vessels 
to  the  back  of  the  abdomen.  If  operation  is  deferred  until  ulceration  of 
the  glands  has  set  in,  it  will  usually  1x1  useless  and  diaappointing.  In 
inoperable  cases  of  cancer  of  the  scrotum  with  ulcerating  inguinal 
glanda,  the  friends  of  a  patient  should  alway8  be  warned  that  hžemorrhage 
18  likely  to  occur,  for  it  is  the  commonest  cause  of  dealh  in  these 
cases. 

Other  forms  of  maliguant  tumours  of  the  scrotum  are  rare,  but  the 
foUovving  have  been  described :  encephaloid  and  scirrhus  carcinomae, 
chondro-  adeno-  and  melanotic  sarcomaa. 

ELKPUANTiAHia  ScKOTi. — Thia  iH  a  lymphatic  aflectiou  maiuly  of  the 
skin  and  subcutaneous  tiasuea,  and  is  of  tlie  same  nature  aa  the  Harbadoes 
leg.      It  is  rarely  seen  in  Europe  or  North  America,  and  is  chiefly  found 
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in  India,  Arabia,  China,  We8t  Indies,  Sjria,  the  delta  of  the  Nile,  and 
other  hot  ooiintries. 

It  is  a  chronic  inflammatoij  diaease  associated  with  much  cedema,  set 
up  by  repeated  attacks  of  erytheina,  and  resulting  in  chronic  hypertrophy 
^Kof  the  skin  and  cellular  tissue.  This  seems  to  be  due  in  some  cases  to 
^Hobstruction  of  the  scrotal  Ijmphatics  hj  the  filaria  sajiguinis  hominis.  In 
^Hother  cases  simple  infiammatorj  matting,  or  cicatricial  contraction  of  the 
^™  lower  abdominiil  lymphatic8,  or  of  the  thoracic  duct  itself,  may  occaaionally 
r  give  rise  to  the  diseaae.  Syphili8  bas  been  said  to  originate  the  condition 
I       sometimes,  but  this  is  by  no  means  certaln. 

I  Elephantiasis  appeara  to  consist  priinarily  in  an  inflaminatory  hyper- 

plasid  of  the  celhilar  elementa  of  the  connective  tissue,  the  roots  of  the 
lyinphatic  vessela  being  8peciaUy  involved.  Inflammatory  overgrowth  of 
the  elements  of  the  lymphatic  glands  next  ensues,  with  obatruction  to  the 
passage  of  lymph  through  them.  Then  this  tluid  stagnates  in  the  lyni- 
phatic  vessels,  which  Bometimes  diJate  even  to  their  radiclee  in  the 
cutaneous  papilLc.  and  accuuiulates  in  the  interstices  of  the  affected 
tiasues,  adding  to  their  bulk,  and  at  the  same  tirne  stimulatiug  them  to 
overgTONvth.  It  is  only  in  the  early  stage  of  the  disease  that  the  dilated 
condition  of  the  lymphatic8  admits  of  ready  detection.  At  a  late  period 
the  morbid  tissues  are  characterised  mainly  by  a  dense  accumulation  of 
white  fibrouB  tiesue.  The  lymphatic  glands  also  after  a  tirne  become  the 
eeat  of  fibroid  change. 

In  some  cases  of  elephantiasis  scroti  groups  of  vesicies  appear  bere  and 
tbere  on  the  affected  Burface,  and  diacharge  conaiderable  qiiantitieB  of 
lympb,  which  coagulatea  after  its  escape,  and  is  either  transparent  or 
milky  from  the  presence  of  molecular  fat. 

When  elephantiasis  attacks  the  scrotum  the  part  becomes  hot,  8wollen, 
and  tender.  The  pain  is  not  limited  to  the  scrotum,  but  is  felt  along  the 
inncr  side  of  the  thigh  and  at  the  groin.  The  form  of  the  tuinour  is 
conical,  having  its  aj:)ex  above  and  base  below.  As  the  constitutional 
8ymptom8  which  usher  in  the  complaint  subside,  the  8welling  decreases  to 
a  certain  pomt,  and  with  the  recurrence  of  another  attack  similar 
symptoms  retum,  and  a  corresponding  accession  is  given  to  the  size  of  tho 
tumour,  which  may  at  leugth  reach  to  the  knees.  Unless  the  swelling  be 
great  it  u8uaUy  preserves  its  fofm;  the  penis  is  concealed  in  itB  large 
folda.  Sometimes  the  raphč  deviates  from  the  middle  line ;  cracks  are 
Been  from  the  skin  being  8uddenly  and  tightly  stretched.  Abscesses 
occa8ionally  arise  in  dilferent  parta  of  the  scrotum.  It  sometimes  happens 
that  doring  the  febrile  p&roxy8m  a  clear  discharge  exudes  from  the  skin  of 
the  scrotum.  This  is  looked  upon  as  a  favourable  sign.  Elephantiasis  is 
frequently  connected  with  hydrocelc.  Sometimes  mortification  happens  in 
the  skin  and  the  8ulx;utaneouB  tissue  sloughs,  esposing  the  testea.  The 
chief — almost  the  only — inconvenience  is  the  dragging  and  great  weight. 
The  scrotum  attains  enormous  proportions,  its  weight  amounting  some- 
times to  more  than  150  pounds. 

Treatnunt. — In  the  early  stagea  strapping  with  mercurial  ointments, 
and  the  use  of  tonics  and  the  iodides  internally  may  be  tried,  but  later  on 
an  operation  should  not  be  delayed.  The  operation  should  be  performed 
under  the  most  perfect  hsemostatic  and  aseptic  conditions.  In  verv  large 
tumours,  the  t^ticles.  and  the  penis  occa8ionally  have  to  be  sacrificed. 
The  tumour  must  be  emptied  of  blood  as  far  as  is  possible  by  prolonged 

ekbove  the  levul  of  the  patienfs  body,  and   means   taken   for 
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tourniquetB,  ligatures,  either  with  or  without  preliaiinary  transfixion  with 

Btout  needles  or  8kewer8  long  enough  ta  pass  through  the  base  of  the  tumour. 
Ballingall  successfullj  removed  au  enormoua  tumour  vveighing  106J  pounda 
by  transfixing  the  neck  of  the  tumour  in  the  middic  line,  tho  knife 
emergiug  at  the  perineam,  and  theu  pasaing  through  the  opening  a  strong 
double  ligature,  which  waa  brought  up  round  each  side  and  tightened  by 
means  of  tourniquets.  M'Leod  advises  that  an  elaatic  tourniquet  about 
three  feet  long  be  taken,  and  the  centre  of  it  passed  round  the  loins,  the  ends 
are  brought  over  the  briiii  of  the  pelvis,  are  crossed  twice  over  oppoaite 
eidea  of  the  neck  of  the  tuoaour,  and  Jiually  are  brought  together  below  the 
navel.  The  neck  of  the  tumour  will  thus  be  tightly  embraced  by  two 
turna  of  the  cord  on  each  side  croseing  each  other  oii  the  pubes,  and  just  in 
front  of  the  anue.  No  portion  of  diseased  tLssue  miist  be  left  behind. 
Even  although  the  prepuce  appeara  to  be  healthy,  it  aliould  be  taken  away 
chjse  to  the  corona,  and  the  raph(5  of  the  perineum  ahould  be  removed 
to  the  verge  of  the  anus.  If  aiiy  attempt  ia  made  to  cover  the  penis  or 
teatea  with  flapa,  tbese  ahould  be  taken  trom  the  skin  of  the  abdomen  or 
thighs,  and  not  froiu  the  neck  of  the  tumour;  but  a  8ati8factory  result 
can  be  secured  without  reaort  to  fiaps,  which  are  prone  to  slough  and 
Buppurate. 

The  first  atep  in  tberadical  operation  consiats  in  decorticating  the  penia. 
The  prepuoo  in  alit  up,  and  the  akin  incision  continued  IVoiii  thia  slit  along 
the  whole  doranin  of  the  organ  to  the  root.  The  body  of  the  penis  ia  then 
freed  by  finger  and  knife,  the  inucoua  membrane  of  the  prepuce  being 
carefulty  detached  at  the  line  of  ita  reflection.  The  isolatiou  of  the  penis 
is  completed  ae  far  as  its  8U8pen8ory  ligament,  which  should  not  be  injurcd. 
A  vertical  inciaiou  is  now  made  from  the  pubes  to  the  fundus  of  the 
tumour,  over  one  cord  and  testis.  By  successive  bold  strokes  theae  are 
exposed,  and  then  dissected  out  by  fingers  and  knife,  and  8ub9e<]uently 
held  out  of  the  way  by  an  assiatant.  The  other  testis  is  eimilarly  dealt 
with.  The  three  vertical  incisious  are  theu  connected  at  their  pubic 
teruiinationa  by  two  transverse  cuts,  wliich  niuat  l>e  lieyou<l  the  limit  of 
diseased  tissue. 

A  circular  or  oval  incision  ia  now  made  round  the  rest  of  the  circum- 
ference  of  the  neck  of  the  tumour,  and  by  rapid  strokes  the  whole  masa  is 
removed.  VesseLs  are  now  looked  for  and  tied;  the  largeat  will  be  fouud 
in  the  centre  of  the  perineum  and  on  each  side  of  the  pubea.  By  gradu- 
ally  loosening  the  cord  othera  will  be  observed  to  apurt,  and  as  many  as 
30  or  40  ligatiires  may  be  required.  The  parts  may  now  be  trimmed 
if  any  diseased  tissue  haa  been  left  behind.  The  teates  may  now  bo 
etitched  together  and  faatened  in  proper  position  with  catgut  auturea, 
Pocketa  can  ea8ily  be  made  for  their  reoeption  by  separating  the  deep  layer 
of  the  auperficial  perineal  fasciffi  from  the  aubjacent  fat  and  areolar  tissue. 
The  akin  can  then  be  drawn  over  them  from  t-ach  aide  to  a  conaiderable 
extent  by  means  of  continuous  catgut  suture.  The  prevention  of  infection 
in  such  an  extensive  wound  is  difficult.  The  wound  heals  by  granulation, 
and  the  procesa  of  repair  occupies  from  Bix  weeks  to  two  montha.  Čare 
must  be  taken  to  keep  the  penis  free,  as  it  ia  apt  to  becomo  embedded  in  the 
masa  of  granulation  tiasue.  The  ultimate  result  of  operation  in  the  grcat 
niajority  of  cases  ia  sati8factory.  Skin  is  dragged  by  the  procesH  of 
cicatrisation  from  the  thigh  to  form  a  seamless  subatitute  for  the  acrotum, 
and  the  penia  acquirea  a  freah  covering  of  epidermis,  The  sesual  functions 
aro  restored,  and  both  health  and  comfort  re-establiahed  If  the  skin  of 
the  penia  is  quite  healthy,  the  scrotum  may  be  removed  alone  by  a  circular 
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inciaioD  round  its  neck,  the  teBtea  beiug  diasected  out  as  the  incision  is 
deepeced. 

LvMPH  ScROTUM  ("  Varix  Ljinphaticua  "). — This  affection  appears  to  do- 
pend  upon  a  varicose  condition  of  the  lymphatic8.  The  Bcrotuni  is  noticed 
to  enlarge  ai»d  become  peculiarlj  corrugated,  studded  with  eoft  tubercles, 
whicb  džcharge  froni  time  to  tirne  a  mi^ture  of  lymph  and  chjlous  fluida. 
The  urine  is  often  simultaneoual/  chjlous,  and  in  some  cases  turaefaction 
of  the  inguinal  glanda  has  alternated  with  the  appearance  of  chyle  in  the 
iirine.  Fever  attends  these  paroxysmal  atta^iks.  This  condition  is  allied 
to  elephantiasis  scroti,  and  is  probabl/  dependent  on  the  same  cauees.  The 
treatment  conaists  in  excision. 
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An  ATOM  Y  OF  THK  Tbstis. — The  testea  are  supported  each  in  a  separate 
pouch  of  the  scrotiim  by  ita  own  spermatic  cord. 

Each  testis  is  closely  invested  by  a  serous  sac  or  tunica  vaginalis,  which 
coDsists  of  two  layers — an  inner  or  visceral  cloeelj  incorporated  with  the 
testis  and  epididjniis ;  and  an  outer  or  parietal  which  lines  the  corre- 
eponding  cavity  of  the  Bcrotum.  The  testis  is  aupplied  with  blood  by  the 
spermatic  art€ry  ;  the  vas  deferens  receiving  a  special  artery,  the  deferential 
arter}',  a  branch  of  the  superior  or  inferior  vesical  arteries.  The  spermatic 
veins  conuncDce  in  the  testis  aud  epididymis.  form  the  pampinilorm  plexii8 
in  the  coni,  enter  the  tibdomen  throiigh  the  inguinal  c-anal,  and  open,  the 
right  into  the  inferior  vena  cava,  and  the  leit  iiit-o  the  left  renal  vein. 
The  lymphatic8  of  the  testis  tenninate  in  the  lumbar  lymphatic  glanda 
vrhich  encircle  the  large  blood-vessels  in  front  of  the  vertebral  column. 
The  nerves  are  dcrived  from  the  aympathetic  system. 

The  testicies  hang  obliquely  and  at  uiiequ;d  heights  in  the  scrotum — 
the  left  l>eing  the  lower.  They  are  of  ovoid  form,  and  measiire  IJ  inches 
in  length,  nearly  1  inch  in  width,  and  1^^  inches  in  thickness.  The  weight 
of  each  varies  from  J  to  1  ounce.  With  the  exception  of  the  posterior 
border,  where  the  vessels  and  nerves  onter  or  pasa  out,  they  are  closely 
inveeted  by  the  tunica  vaginalis.  Attached  to  the  posterior  border  of 
the  glaud  is  the  epididymis,  principally  composed  of  a  long,  tortuous 
efiTerent  canaL  Ita  upper  extreniity,  larger  than  the  lower,  projects 
forward  on  the  upper  end  of  the  testis,  and  is  namcd  the  head,  or  globus 
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abo  I7  the  eflerenl  &icto  oT  the  tMCas.  Afc  the  front  o£  the 
aad  tovmnis  itB  oafeer  ade  en  fovad  ooe  or  mace  scoall 
bodiee — ibebjdetidsafMotgpgBL  TbejcoBeiatofeoDnective 
ead  blood-Taaek^  aod  ue  lenuine  cf  the  MlHlrT»»  dact. 
Tbe  tatie  m  enfilnepd  in  a  denae^  mjieldiBg  filsme  cepinlp — tbe 
MS  *^*— gž»**^ — which  k  ptoloaged  At  ita  pretering  bovder  far  m  shoct 
into  the  sobeteiMse  of  the^end  to  foaa  the  oocpns  BigfaiBori,  ar 
teeti&  Tbe  mediaffrinnTn  eitends  from  the  upper  Deaxlj  to 
the  knrer  end  oC  tbe  gl&od,  and  &om  its  front  and  sides  nomeroos  alender 
fibfooe  eorda  and  imperfect  aepCa  of  oonnectire  tiasae  are  giren  ofif  in 
^reetioiia  to  be  attached  to  the  intemal  eniiaoe  of  tbe  tunica 
at  different  pointe,  thus  incomplete^  diriding  tbe  glandolar 
into  lobnlea  Tbe  wbole  inner  smfree  of  the  tnnica  alboginea 
le  eovered  br  a  mnltitode  of  fine  blood-vesaeb — fafanohea  of  tbe  apennaUc 
arterj — tnnica  Taeciiloea.  Tbe  gland  sabetance  is  a  mase  of  cooToluted 
•lininifffrnin  tobuke,  looeelj  connected  togeiber  hj  a  pecoliar  fibroos  tiasue 
tfefa  fis  Ijmphatic  spaoes.  Tbe  diameter  of  tbeee  tobee  is  aboat  2  mm., 
their  lengtb  aboat  60  cm.,  and  their  number  between  800  and  900.  Their 
valh  are  compoaed  of  several  lajers  of  flatt€ned  cella  Amongst  the 
epJt^Mflial  cella  of  the  innennoet  lajer  several  Elaments  or  spermatozoa  maj 
Le  oLeerved  in  dif&rent  stages  of  developrnent.  As  the  deminiferous  tub^ 
Mff^meh  tbe  mediaatinnm  teetis  thej  anite  with  one  another  at  acate 
nJAm  into  a  nnaller  niimber  of  tubes  wbicb  have  a  less  flexuou8  course, 
na  at  loo^h  \xif:ome  nearlj  straigbt.  Cloee  to  the  mediostinum  thej 
liper  teto  Miort,  Fftraigbt  tabes  (tubidi  recti)  of  smaller  dkmeter  and  lined 
bj  flaHenad  ejiithelium.  The  tubuli  recti  open  into  a  network  of  vessels, 
vhiiih  \'u»  in  front  of  the  luediastinum — rete  vasculosum  testis — which  have 
so  propur  wall;f,  but  are  mere  channels  in  the  tibrous  stroma  lined  by 
Atttened  epitheLlum.  From  tbia  network  originate  twelve  to  twent7 
laboLM — vata  eflerentia — wbich  perforate  the  tunica  albuginea  beneatb  the 
globoa  major,  and  baving  again  become  convoluted — coni  vaaculoei — thej 
nltimatelj  tenninate  in  the  convolnted  canal  of  the  epididjmis. 

The  canal  of  tbe  epididjmis  is  disposed  in  numerous  coils.  and  extend5 
from  the  globus  major  downwards  to  the  globus  minor,  where,  tuming 
upwardB,  it  is  continued  on  as  the  vas  deferens.  Wben  unravelled  it 
is  20  feet  or  more  in  length,  with  a  varying  diameter  of  from  4  to  '27 
mm.,  and  is  lined  in  it«  upj>er  part  by  ciliated  epithelium.  Tbe  vas  deferens 
forma  the  continuation  onward  of  the  epididjmal  canaL  It  ascends  upon 
the  inner  side  of  the  epididjmis  along  the  back  of  the  testis,  and  passea 
upwards  in  the  spermatic  cord  as  far  as  the  intemal  abdominal  ring, 
where  it  turns  suddenlj  downwards  and  inwards  into  the  pelvis,  croesing 
over  the  external  iliac  vessels,  and  tuming  round  the  outer  side  of  the 
epigustric  arterj.  Kunning  beneatb  the  peritoneum  it  reaches  the  side  of 
the  bladder,  iipon  which  it  descends,  ciirving  downward8  and  backvvards  to 
the  under  surface  of  that  viscua,  and  finally  passes  fonvard  to  the  base  of 
the  prostate  gland.  In  its  course  within  the  pehis  it  crosses  over  tbe  cord 
of  the  obliterated  Ljpogastric  artery  and  lies  to  the  inner  side  of  the 
ureter,  bejond  which  it  ie  attached  to  the  coats  of  the  bladder,  in  contact 
with  the  rectunL  Graduallj  approaching  its  fellow  of  the  opposite  side 
upon  the  base  of  the  bladder,  it  passea  between  the  semiual  veaiclea — 
the  duct  from  which  it  joins  close  to  the  base  of  the  prostate — to  form  one 
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of  ihe  ooinmon  seminal  or  ejaculatorj  ducts.  The  vas  deferens  is  about 
18  inches  in  length,  and  haa  an  average  diameter  of  2*5  mm.  with  a  lumen  of 
•7  mm,  Towar<£  its  termination  beneath  the  bladder  it  becomes  enJarged 
and  sacculated.  fomiing  the  ampulla  of  Henid,  and  resembling  in  shape  and 
structure  a  part  of  the  seminal  veaicla  Ita  walls  consist  of  an  outer 
areolar  investment,  an  intermediate  thick  muscular  lajer,  and  a  lining  of 
columnar  epithelium — not  ciliated,  From  near  the  commencement  of  the 
vas  or  lower  part  of  the  epididymi8  a  long  narrow  tube  leads  ofl*,  and 
becoming  tortuouH  and  convoluted,  is  roUed  up  iuto  an  elongated  massamong 
the  veaseis  of  the  cord — the  vasaberrans.  It  is  developed  from  the  WoIffian 
duct  of  the  fcetus.  In  front  of  the  cord  immediatelj  above  the  liead  of  the 
epididjmis  is  a  amall  body  consisting  of  several  small  angular  masses 
oont&ining  convoluted  tubes  lined  witli  ciliated  cpitheUum.  It  is  some- 
times  called  the  paradidjinis,  and  is  a  remnant  of  part  of  the  Wolffian  body. 

The  spennatic  cord  is  formed  by  the  veaseis,  nerves,  and  lymphatic8  of 
the  testis.  by  the  excretory  duct  of  the  testis — the  vas  deferens — with  its 
vessels  and  nerves,  and  by  the  coverings  of  these  structures  brought  down 
from  the^several  layer8  of  the  abdominal  wall  by  the  deacent  of  the  testis, 
with  their  veaseis,  nerves,  and  lyniphatic8.  The  vas  deferens  lies  at  the 
posterior  aspect  of  the  cord,  and  is  to  be  eaaily  recognised  by  its  \vkipcord- 
like  den8ity  when  rolled  betwecn  the  thumb  and  finger.  A  considerable 
amount  of  connective  tisaue  aurrounds  the  vas  and  the  blood-vesseb  of  the 
cord.  Three  arteries  occupv  the  cord  :  the  spennatic,  from  the  aorta,  lies 
in  front  of  the  vas ;  the  deferential,  from  the  superior  or  inferior  vesical, 
lies  by  the  side  of  the  vas ;  the  cremasteric  artery,  from  the  deep  epigastric, 
lies  amoug  the  superfieial  Iayera  of  the  cord  and  in  its  outer  segment. 
The  veins  of  the  cord  are  divided  roughly  in  to  two  seta  The  anterior  and 
by  far  the  larger  set  runa  with  the  spermatic  artery,  is  bound  together  by  a 
g<xKi  deal  of  connective  tissue.  and  forms  the  pampiniform  jflexus.  The 
posterior  set  is  small  and  surrounds  the  vas  deferens^  running  vrith  the 
deferential  artery.  A  few  isolated  veins,  indej)endent  of  these  sets,  are 
fouud  among  the  tifisues  of  the  cord.  The  veins  of  the  left  side  are  larger 
than  those  of  the  right  The  coverings  of  the  cord  are  continuous  above 
vrith  the  layer8  of  the  abdominal  parietes  and  belovv  with  those  of  the 

scrotuDL    They  are  arranged  from  without  invrards  in  the  following  order 

intercolumnar  fascia  derived  from  the  extemal  obIique  muscle,  cremasteric 
fascia  from  the  intemal  oblique,  and  infundibulilbrm  fascia  from  the  fascia 
transversalis. 

Dbvblopment op  thk  Tssticle  and  rrs  Ducts.— It  is  almost  superfiuous 
to  state  that  the  testes  of  man  are  not  develoj^ed  iu  the  scrotum,  but  in 
the  poateiior  wall  of  the  abdominal  cavity.  They  lie  at  first  behind  the 
peritoneum,  close  to  the  kidney8,  and  may  have  a  me8entery  developed, 
known  as  the  mesorchium. 

To  underetand  aright  the  vestigial  structures  asaociated  with  the 
development  of  the  testicie,  it  must  be  borne  in  mind,  in  accordance  with 
tlie  law,  that  in  development  we  have  repeated  the  steps  of  evolution. 
he  apficarance  of  the  kidney  of  human  anat*:)my — the  metanephroa^is 
recedini  by  that  of  two  other  excretory  organs  —  the  pronephroe  and 
lesonephros— now  only  functional  in  fishesand  amphibians.  The  pronephros, 
the  most  primitive  of  the  three,  is  situated  in  the  cervical  region  of  the 
embryo.  It  consiats  of  transver8ely  ninning  tubules  opening  at  one  end 
mto  the  coelom,  and  at  the  other  into  a  longitudinal  duct  closed  anteriorlv, 
but  which  opens  iuto  the  cloaca  postenorly,  and  is  known  as  the  Wolffian 
uct.    The  pronephro«  is  believed  entirely  to  disappear,  the  adjacent  part 


Mm«  thftmti  ntit\  luiu^  r^gu-m«,  astd  tKnmarm  uf  atanmiuuaLv  mmmir  I3aii2» 
iHit*uUni  n.\f  tnm  nw\  Utio  i\m  ^'Alham  daBcs^antf  &Kvtiuc  i&nnsnii:  hs^nk^fcA 
t^i  \.\m  *ti\mr.      Tlm  tubul^  utaj  be  cioKvvsiiaHiizL;^  •fir^nat.  otot  ss^šbosk^ 

ffl*  l.liM  Mfi(Wf(iti|flirfm  lnM^^muM  Uiidcened  and  ^nsiiipeiL  insi  che  ictiisal 
l^l^iifl  fH't|Mlrfi  nn  iiiUu'A\uusni  to  tbe  Loto;  sui^  liaBsir  t^tar  ascvMIe 
HthoMt  tMfM>Uoii,  form  Um5  vona  e/ferentui  ud  «ni  vaHcaJim  *it'  &.icaaii 
N-lii^MfiMt      TIhi  tiiUldlii  tutniljM,  reteiniligtfaeiraHatfelaaftvis&G&eVoI&ui 

ilMfiifMim,  liMMi  tlin  VfMM  nlMiiTHritia.    The  infetior  tsb«]ies^  fiusn^  thižir 
<IM(iMHti  wMli  ItiM  VVutlllnn  duct,  form  the  parMlidjmii  •»- <e^ju.  a£  Gizafidesu 

TImi  titlmr  NtrtiotitiroH  nMitiirinu  mention  aie  tbe  MšOcnuL  doefia^  vtiich 
tflK  iMiiutlMttliml  itiioU  ilnviilo|>o(l  iater  than  the  Waiffitii  doesa^uidTeKital 
('M  lltiuii  tu  |MiHll'ioii,  A\\U^viirAy  tbeee  ducts  o^ten  sefuafietf  into  the 
(*ti4Mlii  1  |Mitil'Miloily  tli0y  iinito  and  open  into  the  denca;  from  their 
HMlMilMt  fi^tuUMlMoM  wi<  tiitvo  foriiuMl  the  " »essile h jdatid," fem  tbepoetaior 
MiM  MitiMM  |M>oulHt'lMi  thti  ihtfinutMtittto  portion  diaappeaA 

/i^iHi*'i^  (j/  M#  '/V«/U,  Tho  ]iuiiiia{{e  of  the  testis  fram  the  abdonunal 
MVIlt  Iti  \\\\\  m\\M\\\\  lakpN  pliUHi  ut  about  the  end  of  tbe  ei^tb  montb  ot 
ilildi  uliMlUM  lllu  Tlin  uuUirhiuuihiin  testis  is  the active agent  in  lainging 
i(l(HUl'  l-hti  (liimu)H(i  «it'  tlio  U^tlM.  This  is  a  band  of  inrolnntaij  mnacle 
liltiiiu  vvliUili  liuvfiimiH  ttio  Inuuinal  mnal,  and  establishes  important  con- 
liiiii|'li<(tM  h\\\\\  vvitlitii  uihI  wUliout  tho  abdominal  cavitj.  Below  tbeae 
HKilii  ulUtiluMUMlti  mI  tltogutmrimuulum  uia^  be  recognised,  riz.:  (a)  to  the 
mImImuiImuI  huII  i  i/')  tli  ilto  puU^H;  (c)  to  the  bottom  of  the  scrotiun. 
\\\n\\\  1'Im>  iiuliMUUUiuUi'  lltihiH  uro  ohiotly  oonnected  with  the  testis;  bat 
fi(<Hif  hI  lluiiit  Hvti  (ilmi  ublm^litnl  to  tho  ]>uritoneum  in  the  poetehor  wall  of 
\\\u  iiliil<iiuiiU  Uy  \\\\\  \\'\\,\\\\\A\  whioh  tho  gubernaculum  exerts  on  the 
J-hoM(.|(.  M(i.  (li*>Mi>iit  it|  \\\\\i  (irguu  itibntUKhtabout.  By  the  portion  attached 
(•M  I  In.  •(t'tlMii(tii<il  »iilt  \\\\\  ('tmtudo  IN  pulTod  down  to  tbe  intemal  abdominal 
iMtti.  Il(><  jititili.  imttttm  dtUK**  it  thrtutgh  the  inguinal  canal,  whilst  the 
ii-kImI  |i<tii  lUtulh  K"idM  It  luto  \\\is  Horotum. 

IIm.  )4<uu*t(iit(i  tli  (litt  piAKHtMNUM  va^iimUH  Ih  acoounted  for  in  the  same 
MfM»  hiHut.  hI  lldiaM  i|uUmimtulur  tibroH  which  are  inserted  into  the 
(niHlHiuiitiM  tUujj  \\\i\s\\  \f\\\\  inMitoiuukl  divortioulum  which  lines  tbe  inguinal 
(itucil  >(U(I  ut.iKidiu,  luul  |>mpunm  tho  wuy  for  the  testicle.  The  processus 
Vi*Hl»t'tll'i  Mdtiimll)  4iiiiHwt  IliMt  ui  iU*  upiK^roiul.  thonat  its  Iower,and  finallj 

JM  Utti  luUuVitUtlt^  )>|illl(tU. 

Au.'Ui(«AiinNi«  i»i-  tuu  'iKMtuu.KH.  -Kithor  the  testicle  as  a  whole, 
iimliultuH  Iho  i^|iidid,vuun,  uud  uuuv  or  lw8  of  the  vas  deferens,  may  be 
tilimmt ,  HI  i\\\\  totttudo  pumin*  \\\\\y  U*  al>Hoi\t,  the  epididjinis  and  the  rest 
ul  Hui  jmrU  Innng  puuHuit ,  01  Iho  upididymi8  and  the  vas  may  be  absent, 
uud  Iho  timtiidu  piii|t(tt'  uiuy  km  piHMHUkt. 

^u^tnmintinu'y  TmMm.  No  woU-authenticated  example  of  a  super- 
uuuiurury  UuitioUi  (iHdyouihuuO  m  ou  rooonl,  but  a  fow  cases  of  absence  of 
ouu  (iuoui»rohiHiii)  or  of  Uah  tt^tiolos  (auorohism)  have  been  reported. 

MAii'oan'U)N  ov  tub  Tkhticlk.— Uue  or  both  testes  may  be  abeent  from 
tho  Borutum  at  birlh,  but  iu»y  dt'*K^ud  during  the  tirst  few  week8  or  months 
of  life,  or  oven  au  kto  a«  the  j)eriwl  of  puto:ty.  Late  deeoent  is  u8uidly 
accompauied  bv  heraia.  MaliJoaitiou  may  be  considered  under  the  heads 
of  iucomplete  desoent  or  retentiou,  and  abnormal  descent  or  eotopia. 
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tbe  autures  bo  as  to  at  once  close  the  track  along  which  the  testis  bas  been 
drawn.  I  have  twice  operated  8UCG68BfulIy  in  this  maniier.  If  the  acrotum 
is  undeveloped,  or  the  patient  over  pubertj,  castration  ia  to  be  advised.  In 
the  fenioral  form  the  testicie  cannot  be  tranafetred  to  the  scrotum,  becauae 
the  spermatic  cord  traverses  the  femoral  canal,  and  it  is  better,  tberefore,  to 
remove  it  altogether. 

Misploced  testes  are  liable  to  tbe  ordiuarj  testiculor  afiections,  and 
owing  to  their  positiona  are  under  such  circumstances  much  more  serious 
Bources  of  danger.  Inflanimation  of  such  an  organ  maj  extend  to  the 
peritoneiim  and  prove  fatal.  Abnormal  position  oT  the  testis  undoubtedlj 
predispoaes  it  to  maLignaiit  disease,  and  sliould  aIwayB  be  kept  in  mind 
where  such  abnormalitj  is  knovvn  to  exi8t.  In  čase  of  even  suspected 
enlargement^  therefore,  immediate  removal  is  at  once  called  for. 

Strangulated  herEua  iii  the  sac  of  a  testis  retained  anywhere  in  the 
inguinal  canal  is  among  the  moHt  serious  of  t!ie  hernial  conditiona.  It  may 
occur  at  any  age,  ita  sjiaptoms  are  alwayB  acute,  strangulation  is  severe, 
and  earlj  operation  called  for ;  the  anatomical  arrangements  of  the  parte  is 
often  puziiling,  and  the  satisfactorj  completion  of  the  operation  by  radical 
cure  of  the  heraia  and  removal  of  the  testis  if  nece88ary  ia  not  alway8 
easj.  It  U8ually  happeas  in  these  casea  that  iustead  of  the  hernia 
pasaing  down  into  the  scrotiim,  it  tums  upwards  on  emerging  from  the 
ext€mal  abdominal  ring,  ascending  upon  the  aponeurosis  of  the  external 
oblique  muacle,  appearing  in  the  groin  as  a  superficial  tumour  reaching  out- 
wards  from  tlie  exterual  abdominal  ring  toward8  the  auterior  superior 
iliac  spiue. 

Miaplaced  testis  may  be  complicated  with  auy  of  the  varieties  of  hydrocele, 
and  maj  he  relieved  bj  puncture  or  cured  bj  removal  or  CJistration. 

Abnormal  Fosition  of  the  Testis  in  the  Scrotum. — Tlie  testicie  is 
occasionallj  anteverted,  ix,  the  posterior  and  attached  border  becomes 
anterior,  ao  that  if  a  lijdrocele  oecura  the  testis  is  eituated  in  front,  and 
the  tuttica  vaginalis  behind  and  below.  The  testis  is  also  sometimes,  though 
very  rarelj»  inverted,  i.e.  ita  upper  end  is  below,  su  that  the  vas  deferens 
starts  from  an  epididymis,  the  tail  uf  w!iicfi  is  above  the  testis. 

Hypertkophy  and  Atkopiiv  of  the  Testjcle. — Ej/pertrophif  ma.y  occur 
when  the  other  testis  bas  become  atrophied,  or  has  failed  to  be  developed,  or 
after  removal  of  the  opposite  testicie.  In  some  cases  in  which  one  testis 
hfts  hei^n  retained  within  the  alMlomeii,  ur  has  been  absent  altogether,  the 
other  testicie  has  been  more  tlian  double  tbe  normal  size  and  weight. 

Atrophy  of  the  testicie  may  be  cougenital,  or  maj  be  due  to  arrested 
devclopmeut ;  it  occurs  also  from  the  prolonged  administration  of  the 
iodides.  It  is  uauallj  seen,  however,  in  one  of  two  forma — the  results  of 
differeut  vital  procefises:  (I)  In  those  cases  which  are  due  to  inflammation, 
whether  traiimatic,  sjphilitic,  or  otherwise,  there  is  a  marked  shrinking  and 
Bclera^is  of  the  testis  ;  aH  the  conuective  tisaue  of  the  gland  is  increaaed  and 
shrunken^and  by  itscomprassing  effects  the  secreting  structure  is  destrojed. 
The  gland  shrivels  to  the  size  of  a  horse-beau,  or  even  less,  is  hard  and 
nodular,  and  on  section  8how8  notbing  but  bands  of  conneetive  tissue,  with 
here  and  there  a  few  scattered  eeminal  tubules.  (2)  The  other  form  of 
atrophj  is  rnuch  rarer.  and  results  from  the  cutting  off  of  the  arterial 
Bupplj,  or  from  nerve  lesions,  and  not  from  inflammation.  It  is  of  the 
nature  of  a  fattj  degeneration  of  the  glandular  structure  unaccompanied 
by  anj  aclerosis  of  the  conneetive  tissue.  The  testicie  in  tliia  form  of 
atrophj  becomes  much  reduced  in  size,  but  is  soft  and  flabbj  instead  of 
being  hard  and   nodular.     A  section  of  the  gland  is  ansemic,  and  fattj 
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tiflsue  inay  also  be  found  beDeath  the  visceral  tunica  vaginalis  between  the 
epididjnus  and  back  of  the  testis.  The  atrophj  associated  wit!i  varicocele, 
hjilrocele,  or  dne  to  truss  preasure,  is  of  this  kind.  In  botli  forms  the 
epididymi8  sbares  in  the  atrophj.  Arrest  of  development  is  to  be  dis- 
tinguished  from  atrophy  of  a  once  well-fonned  organ.  This  arrest  ia 
commonlj  found  in  undescended  and  ectopic  testea  The  common  8equelffl 
of  atrophy  of  the  testis  are  neuralgic  paina  and  8terility-  Treatment 
of  atrophy  cau  only  be  preventive ;  the  cause  should  be  removed  when 
possible, 

Injubizs  of  thk  Tksticle. — With  the  exception  of  contusion,  trau- 
matic  leaions  of  the  testis  are  rare,  owing  to  its  tirmness  and  its  slipperineas 
in  its  acrotal  bed. 

PuTietured  JVoutuU. — These  are  abnost  alway8  of  surgical  origin,  their 
most  frequent  cause  being  puncture  with  a  trocar  and  cannula  in  tapping 
for  hydrocele.  A  very  acute  pain  ia  felt»  in  some  cases  inducing  8yncope, 
and  the  escape  of  a  little  blood  through  the  cunnula  aa  bogu  as  the  trocar  is 
withdrawn,  and  then  of  blood-atained  hydrocele  Huid  as  aoon  as  the  end  of 
the  cannula  is  withdrawu  from  the  tunica  albuginea,  and  has  come  back  into 
the  vaginal  sac,  are  the  indications  of  this  accident.  The  con8equences  of 
Buch  an  accident  are  orchitis  and  htematocele.  Suppuration  and  gangrene 
have  followed,  but  they  are  rather  the  reault  of  infected  instrumenta,  and 
are  sometimeB  seen  without  the  testicle  being  vvounded. 

Incisfd  Wou7ids. — These  are  rare,  and  if  superticial  heal  quite  readily,  bufc 
if  the  wound  deeply  involves  any  conaiderable  length  of  the  organ,  it  ujay 
8ub6e(]uently  atropby,  as  aH  the  tubular  structures  on  the  distal  side  of  the 
wound  become  functionaliy  useless,  and  the  contraction  of  the  cicatricial 
material  unduly  compresses  the  gland  Hemia  of  healthy  testis  tissue  ia 
aaid  not  to  occur  after  clean  cut  wound8. 

Conlused  Wounds. — These  are  the  most  frequent  of  the  traumatic 
leaions  of  the  testicie.  They  are  c^used  by  blowa,  falls  astride,  kickSi 
Bqueeze8,  and  other  forma  of  violent  preasure. 

Symptoms. — The  pain  of  auch  injuries  ia  acute  and  unsupportable,  and 
»  often  severe  enough  to  produce  syncope.  It  radiates  to  the  thigh  and 
eitends  along  the  cord,  often  to  the  loin.  Death  from  shock  even  may  be 
the  result  of  contused  vround  of  the  testicie,  occurring  sometimes  instan- 
taueouBly,  but  more  often  perhaps  after  the  lapae  of  several  hours, 

Profffiom, — The  immediate  result  of  such  injuries  aa  a  rule  ia  good ;  but 
sub9equently  permanent  atrophy  often  occura.  Chronic  orchitia  ia  oocasion- 
ally  aeen,  and  encyBted  hydroceIe8  of  the  epididymi8  and  of  the  teaticle 
itself  may  be  met  witli  at  a  later  period.  The  diagnoais  of  these  several 
injuries  ia  simple  enough,  and  their  treatment  ia  conductcd  on  the  ordinary 
linee  of  surgical  practice. 

Dislocation  of  the  iaiis,  as  diatingoished  from  congenital  displacementi 
is  in  rare  inatances  produced  by  traumatic  or  other  injury,  the  organ  being 
foroed  from  its  proper  aite  into  the  perineum,  the  femoral,  or  the  inguinal 
regicmB. 

In  traumatic  duplacenunt  immediate  reduction  must  be  eCfected,  by 
tnanipulation  if  posaible,  and  thia  failing  an  open  operatiou  muat  be  made. 
If  reduction  cannot  be  accompliaiied  castration  ia  probably  the  best  pro* 
cedure  to  adopt. 

ToRsiON,  OR  AxiAL  RoTATlON  OP  THE  SPEBMATic  CoHD. — This  ia  a  remark- 
able  accident,  in  which  the  testis  becomfs  atrangulated  owiug  to  t^isting  of 
tbe  spennatic  cord  and  conaequent  chokuge  of  the  spermatic  blood-vessels.  It 
may  occur  in  a  testis  lying  normally  in  the  acrotum,  but  ia  more  often  seen 
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in  an  undeacended  or  partiallj  descended  organ.  It  is  met  with  at  aH  ages, 
but  iB  most  commoa  in  young  adults,  and  can  only  occur  when  the  testicle  is 
freely  Buspended  in  the  tirnica  vaginalis.  The  spermatic  cord  becomes  twisted 
upon  ita  axi8,  usuallj  in  a  laevo-rotatory  direction  and  gorged  with  blood. 
The  testis  or  epididjmis,  or  both,  may  be  acutely  inflamed  or  even  gangrenoua, 
and  atrophy  may  follovv.  The  Bymptom8  are  like  thoae  of  strangulated 
hernia  or  intiammation  of  the  testis  and  epididyTai8,  for  either  of  which  the 
conditiau  haa  U8ually  beeu  iiiistaken :  a  paiuful  svvelling  auddenly  appears 
in  the  groin  or  ecrotum,  dull  on  percuasion,  tense,  tender,  irreducible,  and 
without  impulse.  Pyre2da  is  usuully  pres^ent.  and  sickness  is  a  constant 
8ymptom. 

Morris  8ays  a  diagnosis  can  be  made  by  (1)  the  empty  condition  of  the 
inguinal  canal ;  (2)  the  unobscureJ  cord;  (3)  the  imperfectly  descended 
testis;  (4)  the  absence  of  the  testis  on  one  side  of  the  scrotum ;  (5)  by  the 
epididymis  being  in  front  of  the  testis;  and  (6)  by  the  exi8tenc€  of  a  lump 
or  knot  on  the  cord  with  svvelling  between  the  knot  and  the  testis,  and  the 
natural  stato  of  the  vas  defereus  above  the  knot. 

Tteatment. — The  only  etfective  treatment  is  by  early  operation ;  the 
cord  being  iiEtwisted  if  the  testis  appears  to  be  in  a  recoverable  condition. 
A  retained  testis,  or  one  which  is  much  swollen  and  discoloured,  is  beBt 
removed. 

H/EMATOCELE  IN  THE  ScROTOM. — This  consists  in  an  effuBion  of  blood  into 
a  pre-existing  cavity,  either  the  cavity  of  the  tirnica  vaginalis  or  into  a  cyst 
of  the  cord.  By  far  the  larger  number  are  into  the  tirnica.  Eitravasation 
of  bloiul  into  the  connective  tissue  of  the  apcrniatic  cord  or  stTotum,  or 
into  the  substance  of  the  testis,  are  eimple  hiematomaa,  and  differ  in  no 
way  froni  siunlar  etfusions  in  other  parts  of  the  body. 

Hctmatocdc  of  the  Tunica  vaginalis. — Spontaueous  htemorrhages  into  the 
tunica  vaginalis  are  occa8iona]ly  seen,  but  as  a  rule  such  eiTusions  are 
traumatic,  and  are  tho  result  of  cnntnsiuns  or  of  piinctund  woiinds.  They 
most  often  occur  after  tappiug  a  hydroeele,  aud  uiay  be  occasioned  by  the 
puncture  of  a  vessel  in  the  scrotal  waU,  the  epididyniis,  or  the  testicle.  The 
nature  of  the  accident  may  sometimes  be  recogniaed  by  the  escape  of  blood, 
which  takes  plače  from  the  cannula  in  the  withdrawal  of  the  trocar;  but 
more  uften  no  outward  symptom  is  nuticed  at  the  time,  the  side  of  the 
scrotum  which  corresponded  to  the  hjdrocele  being  found  to  become  larger 
within  an  inter%*al  vvhich  may  range  from  hours  to  days  according  to  the  rate 
at  whitih  the  blood  escapes.  Bleeding  may  occaaionally  follow  from 
vreakcned  and  varicose  veasels  of  the  tunica  vaginalis  in  the  withdrawal  of 
the  fluid  which  had  given  these  \veakened  vessels  support.  Vaginal 
hsematocele  is  occasionally  seen  where  no  hydrocele  has  been  present. 

Pathological  changes  in  liaematoceles  vary  with  the  age  of  the  effusion. 
In  old  cases  the  sac  is  greatly  thickened,  partly  by  layers  of  tibrinous  mem- 
brane or  connective  tissue,  and  partly  by  sclerosis  of  its  o\vn  structure. 
Both  the  false  membrane  and  the  closed  sac  may  be  in  places  cartilaginoua 
or  calcareou&  The  tissues  outside  the  sac  are  thickened ;  and  the  testis 
usually  healthy,  sometimes  atrophied  and  occa.sionally  scarcely  recognisable, 
liea  usually  at  the  poeterior  aud  lower  part  of  the  hi3ematocele.  The  oonteats 
of  an  old  hiematocele  are  t:hiefly  solid,  and  consist  either  of  dirty  brown 
coloured  clot,  laminated  as  in  an  aneury8m,  or  of  soft  clot  devoid  of  lamina- 
tion.  The  tiuid  blood,  if  any  is  present,  will  be  thick.  dark,  and  treacly. 
In  more  recent  cosea  cholesterine  may  be  found,  the  sac  is  much  lesa  changed, 
and  the  fibrinous  lamin^u  are  but  feebly  adherent ;  the  contents  are  a  mizture 
of  deep  red  fluid  blood  and  dark  blood-clot  partly  adherent  to  the  walls. 
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8y'mpiovis, — The  formation  of  a  globular  or  pjriform   keavy,  opaque 

»Bvrelliug  in  the  scrotum,  either  rapidljr  or  inaidiously,  after  a  contiision  or 

mncture,  with  much  ucchjmosia  of  the  skin  and  an  abaence  of  acute  inflam- 

niatorj  signe.  is  ea«/  to  understand.     The  tumour  is  elastic  or  doughv,  not 

very  tender  on  handling ;  pain  is  duU  and  aching.     Testicnlar  sensation 

at  tirst  unuffected  aud  maj  be  found  htehind  the  tumour.  Acute 
htematoceles  have  to  be  diagnosed  from  hernia,  hjdrocele,  and  orchitis ;  and 
old  ha?matoceIe8  from  malignant  growtli8.  As  a  nile  the  diagnosis  can  be 
made,  hut  when  doubt  Ls  felt  the  tumour  should  be  dealt  with  in  the  first 
instance  by  aseptic  exploration  and  then  treated  according  to  the  conditiou 
presen  t. 

Treatmtnt. — Treatment  may  be  either  palliative  or  curative.  Palliative 
is  applicable  in  the  early  stage,  and  consists  of  horizontal  rest,  with  the 
acrotum  well  raised  on  a  cushion,  or  in  a  sling ;  the  constant  application  of 
an  ice-bag  in  the  robust,  und  of  evaporatiDg  lotions  in  the  old  or  feeble.  If 
little  or  no  progress  in  abaorpLion  is  made  vrithin  one  or  two  weeks,  some 
of  the  fluid  maj  be  \vithdrawn  through  a  cannula ;  and  repeated  if 
necessarj.  When  pain  and  marked  tenderness  are  abaent.  strapping  maj 
be  applied  with  advantage.  For  radical  relief  the  best  treatment  is  free 
inciaion  into  the  sac,  and  after  turning  out  the  contents  the  parietal  /ayer 
of  the  tuuica  vaginalis  and  anj  adhereut  false  membrane  should  be  removed 
as  far  as  possible.  A  suppurating  hiemiitocele  must  be  treat^itl  by  free 
incisiun,  thoruugh  clearing  out  and  gauze  draiuage.  Castration  should  be 
performed  when  the  testis  is  useless ;  when  the  tunica  vaginalis  is  thickened 
or  hardeued  bj  disease ;  when  the  patient  is  old  and  feeble ;  when  much 
blood  is  also  cUffusod  among  the  tissues  of  the  scrotum,  or  when  slougbing 
is  threatened.  Castration  ehortens  convalescence  and  diminishes  the  risk 
of  haemorrhttge,  of  cellulitis,  and  of  eeptic^mia. 

Hasmatoetle  of  the  Cord  is  rare,  and  consists  in  an  efifusion  into 
an  unobliterated  part  of  the  funicular  procesa  A  historj  of  injurj  would 
give  the  clue  to  the  nature  of  a  rapidlj  forming,  opaque,  circumscribed, 
tense,  mobile  Bwelling  in  the  iuguiual  uanal  of  a  non-infIauimatory  origim 
Should  operative  treatment  be  colled  for  a  careful  aseptic  enucleation  of  the 
tumour  must  bo  performed. 

Hseuuitoma  into  the  siil>stance  of  the  testis  is  sometimes  described  as 
"  hffimatouele  of  the  testicle."  Its  treatment  is  that  of  hu^matonia  else- 
whera 

Rmmatoma  of  the  Cord, — Hsematoma  of  the  cord  is  but  rarelj  seen. 
It  is  dne  to  the  rupture  of  one  of  ita  veesels  as  a  result  of  injurj  or  strain.  A 
8wening  of  considerable  size  rapidlj  fonns,  extending  nlong  tho  coni  from 
the  Luguinal  regiuu  to  the  scrotum,  Lhe  testis  remaiiis  free  aud  uuimplicated. 
Such  a  condition  is  verj  likelj  to  be  mistaken  for  an  omental  htjniia,  but 
on  careful  esamination  the  tumour  will  be  felt  to  be  more  uniform  in 
consistencj.  more  rounded  in  outline,  and  even  semi-fluctuating.  It  is 
alwajB  irreducible.  The  historj  of  injurj  will  give  a  clue  to  correct 
diagnoeis. 

Treatment  in  the  earlj  stage  consists  in  the  application  of  elastio 
preasure  or  evaporatiug  lotions,  and  later  on,  if  the  effusion  is  not  absorbed, 
it  maj  be  relieved  bj  aseptic  tapping  if  the  contents  are  fluid,  or  if 
threatening  to  inflame,  the  cavitj  must  be  laid  open  and  the  coagulum 
removed. 

Varicockle. — This  afifection  consists  of  a  varicose  enlargement  of  the 
veins  of  the  pampiniform  plexu8  and  lower  part  of  tho  cord.  Including 
the  mild  degrees  of  the  disorder  it  ia  one  of  the  commonest  affeutiona  of  the 
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male  genitala     In  severe  casee  of  varicocele  aH  the  veins  of  the  cord  may 
be  involved. 

The  veins  of  the  pampiniform  plexus  are  dilated,  tortuous,  much 
increaged  in  aize  and  in  number,  o\ving  to  dilatation  of  manj  smaller  veasels 
forming  flexuOu8  curves  and  loops.  The  elasticity  and  contractilitj  of 
the  coats  of  the  veins  are  diminished  in  advanced  casea,  and  the  coata  are 
alao  Hoiuewhat  thickened.  Thrombosis  and  phlebolithes  are  frequently 
preeent.  The  degree  of  enlargument  varies  much,  and  maj  occasionally  be 
80  great  as  to  fill  the  serobum  and  coucBal  the  gland.  It  rarely  estends  as 
far  as  the  inguiiial  canal.  The  testis  is,  as  a  rule,  both  weil  developed  and 
fiinctionallj  perfect,  but  in  a  small  number  of  old-Btauding  cases  it  may 
become  atrophied  to  some  extont  and  even  occasionallj  functionlees, 
Varicocele  is  to  a  great  extent  due  to  the  Ibllovmig  anatomical  factors:  the 
aize  and  winding  course  of  the  spermatic  veins ;  their  numerous  auastoraoses ; 
the  loose,  inelastic  tiasue  in  which  thej  lie ;  their  passage  through  the 
oblique  inguinal  cana! ;  and  the  length  and  compai*atively  sniall  size  of  their 
elferent  trunku.  The  left  aide  is  more  often  atfected  than  the  rigbt  Ijecause 
of  the  lower  position  of  the  left  testicle;  the  point  of  entrance  of  ita  vein 
into  the  left  renal  veins  is  at  a  higher  level  than  that  of  the  right  into  the 
vena  cava ;  the  left  enters  the  renal  at  a  right  angle,  and  the  right  entera 
the  cava  obliquely ;  the  bft  paases  beneath  the  sigmoid  flexure.  Varicocele 
is  more  apt  to  develop  in  the  weak  and  llabbj  tlian  the  strong  and  robuat. 
It  uaually  commeuces  between  the  fifteenth  and  twenty-fifth  jear, 
developing  for  about  twelve  months,  and  tending  to  disappear  after 
inarriage  and  as  men  gTow  older.  Apart  from  or  perhaps  in  connection 
with  the  above-mentioned  anatomical  causes  varicocele  may  be  caused  by 
Gonstipation,  sedentarj  habita,  masturhation,  ungratitied  sexual  paasion, 
tight  belts  about  the  abdomen,  and  the  pressure  of  trusses. 

Sy7nptom.s, — -The  testicle  is  usuallj  uormal,  though  it  niay  be  smaller; 
the  scrotum  is  more  or  less  relaxe<l,  and  occasionally  varicoso  veins  are 
seen  on  ita  eurface ;  the  veins  ewell  up  and  form  a  distinct  8welliug 
thicker  below  than  above,  feeling  like  a  bag  of  worms,  and  disappearing 
in  the  recumbent  position.  The  blue  coloiir  ia  often  viaible  through 
the  thin  skiii.  There  is  usuallj  an  impulso  on  coughing.  The  pressure 
of  a  finger  on  the  external  abdoniinal  ring  increascs  tulncss  and  distension. 
Aa  a  rule  varicocelea  are  painless;  but  in  vreak,  neurotic  men  aching  is 
complained  of  in  testis,  cord,  groin,  and  loins,  and  also  a  sense  of  weight 
antl  dragging.  Severe  sposmodic  pain  is  sometimea  felt.  In  some  cases 
varicocele  givea  rise  to  severe  mental  despondencj  and  a  dread  of  impaired 
virility.  Long  standing,  riding,  and  walking,  or  sudden  exertion  aggravate 
the  8welling,  and  greater  discomfort  is  therefore  often  felt  toward8 
evening. 

TreatinenL — Treatment  may  be  either  palliabive  or  operativ&  Pallia- 
tive  treatment  wiil  suflice  for  the  relief  of  a  large  majoritj  of  cases,  and 
"must  l>e  directed  to  the  patienfs  niind  aa  well  as  to  his  body."  The  surgeon 
must  asaiire  liis  patient  that  there  ia  no  risk  of  impairment  of  virility,  and 
that  no  oj)eration  is  required.  Occupation  far  the  mind  and  body  should 
be  found,  attention  paid  to  general  hcalth,  conHtipatiou  avoided,  cold  or 
chilled  morning  batha  shoidd  be  taken,  with  iocal  bathing  of  the  genitala 
nigbt  and  morning  in  cold  water.  A  well-titting  suapensory  &ndage 
should  be  wom  regularly,  and  auch  patienta  ahould  be  allowed  to  marry. 

In  certain  cases,  however,  operation  ia  justifiable  ;  they  are  as  follow8 : — 
8teady  increase  in  size  in  spite  of  treatment,  and  when  accompauied  by 
distress  and  pain ;  exclu8ion  from  one  of  the  public  services ;  increaaing 
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>hj  of  the  testis,  and  where  frequent  seminal  emisaioos  are  giving  rise 
to  luuch  mental  distress, 

Many  operatious  for  the  radical  cure  of  vahcooele  have  been  deviaed. 
The  older  methoda  bj  gradual  obliteration,  eto.,  and  the  various  sub- 
cutaneous  procedures,  have  been  quite  superseded  by  the  safer,  aimpler.  and 
more  certain  methoda  of  excision.  One  of  two  operationa  is  generallj 
jiorformed  at  the  present  tirne.  which  diifer  from  each  other  only  in  the 
ext«nt  to  which  the  structures  of  the  cord  are  removed ;  in  one  the  varicose 
veins  alone  being  taken  away,  and  in  the  other  the  \?hole  tliickness  of  the 
cord.  excepfc  the  vas  and  its  atbendant  artery  and  veins,  ia  removed, 
and  the  c<»rd  thereby  permanently  shorti^ned. 

The  operation  of  excision  is  performed  in  the  following  manner : — The 
Eliair  having  been  previoualy  shaved  from  the  parts  and  the  skin  made 
[Clean.  the  surgeon  stands  on  the  side  to  l>e  operated  on,  and  pinches  up  the 
cord  at  the  uppermost  pirt  of  Uu  scrotam  betvveeu  his  left  thunih  and  fore- 
finger  in  such  manner  as  to  atretch  tightly  the  overlying  akiu.  A  longi- 
tudinal  incision.  haLf  to  three-quarters  of  an  inch  long,  is  made  througb  the 
teuse  skin,  and  is  deepened  gradually  until  a  little  peilet  of  fat  or  a  loop  of 
^varicose  vein  pusht^a  itself  int<j  the  wound.  No  furtlier  cuttini,'  is  required, 
ne&rly  the  whole  length  of  the  cord  can  be  piilled  out  in  the  form  of  a 
loop  through  this  small  opuuiug ;  its  several  parts  may  be  easily  recognised 
and  may  be  dealt  \vith  os  reqiiired.  If  eimple  exoi8ion  of  the  vuricocele  is 
to  \ie  performed,  the  veins  are  8eparately  iaolated,  tied  below  and  above 
with  Ciitgut  bgature,  and  the  intervening  portious  cut  away ;  one  or  several 
vessels  may  be  dcalt  with,  and  any  length  of  them  may  be  removed. 
Instead  of  taking  away  the  veins  only,  the  whole  thickness  of  the 
cord^-6xcept  the  vas  and  ita  vessels,  which  can  be  both  felt  and  seen 
iteriorly — raay  be  iholateti,  tied  first  belovv,  an  iuuh  or  more  abuvu  the 
[testicle,  and  then  above,  at  the  highest  level  to  whiuh  the  cord  can  be  pulled 
|downwards,  and  aH  the  intervening  part — from  two  to  five  or  six  inches 
— cut  acroaa  and  removed.  The  end  of  each  of  the  ligatures  may  be 
left  long,  that  they  may  be  tied  together,  so  ob  to  bring  the  divided 
ends  of  the  cord  into  close  proximity  with  each  other,  thua  shortening 
the  cord  and  raising  the  testis  from  its  i>enduIoua  pmitiou  nearfir  to  ita 
_iroper  leveL  It  is  seldom  any  lileeding  vessels  have  to  be  tied.  The 
approximated  enda  of  the  cord  are  gently  pushed  back  through  the  scrotal 
W(iund,  which  is  olosed  with  a  single  ailk  or  horseliair  suture.  No  drainage 
is  re(]uired ;  the  parts  are  dresaed  with  dry  aseptio  wool,  and  are  supported 
with  a  triangular  bandage. 

Tlje  patienT.  ahould  lie  in  bed  for  two  wceks,  and  should  wear  a  suapen- 
siiry  bandage  aftervrards  for  two  or  three  montlia. 

The  operation  is  occa8ioaally  fuUoNved  by  some  cedema  of  the  scrotum,  a 
little  engorgement  of  the  testLs,  and  a  moderate  effusion  into  the  tuuica 
kginalis;  but  trae  orchitis  is  rarely  seen.  Some  tliickening  and  tenderneas 
is  often  left  at  the  site  of  operation  which  is  8low  to  diaappear. 

Heunett  inaists  on  the  importance  of  not  only  excising  the  dilated  veins, 
but  of  etfecting  at  the  same  tirne  the  immediate  permanent  shortening  of 
the  elongated  cord,  by  leaving  the  sheath  of  fascia  which  immediately 
surrounds  the  varicocele  intact.  and  including  it  with  the  veins  in  the 
ligaturea,  the  preoise  exbent  of  a  varicocele  whioh  it  is  desirable  to  exsect 

Ig  determined  by  the  amount  of  elongation  of  the  cord. 

In  the  large  majoriCy  of  cases  removal  of  the  pampjinifonn  plexus  alone 

ilts  in  complete  and  permanent  cure,  and  Bennett'8  operation,  therefore, 
ij  weU  be  preserved  for  the  more  severe  cases. 

TOUXJ  3 


34 


SCROTUM  AND  TESTICLE.  DISEASES  OF  THE 


EpiDiDVMms  is  the  term  applied  to  inHammatiou  of  the  epididjmis, 
and  may  be  acute,  subacute,  or  chronic. 

Acuie  and  Subacute  £pididymiti8. — Acute  or  subacute  epidid^initis  ia 
ahnost  alway8  escited  by  some  aftection  of  the  membranous  or  prostatic 
urethra,  such  as  gonorrhoeal,  gouty,  or  other  forms  of  urethritis.  the  passage 
of  urethral  instrumente,  impacted  urethral  calculi,  urethral  injections,  and 
urethral  or  meMt«iI  strictures  ;  by  infiammat()ry  and  ulc^^.rative  conditionsof 
the  prostate  and  semiual  veaicles,  and  by  prostatic  calcub.  Injury  rarelj 
CBUses  this  affection ;  the  intlammation  ia  probably  the  result  of  direct 
extension  of  a  pre-eiisting  intiammatory  procesa,  and  ia  neitlier  due  to 
metastasis,  sympathy,  nor  refiex  congestion.  The  globus  minor  is  the  part 
chiefly  first  aflected.  The  thickening  of  the  globus  minor  is  due  to  in- 
flammatory  exudation  immediately  beneath  the  tunica  vaginalis  into  the 
celliilar  tissue  hetween  the  convolutiona  of  the  duct.  The  tubes  of  the 
epidjdymi8  are  in  places  dilated  into  emall  pouches  filled  with  pus.  The 
tunica  vaginalis  covering  the  epididymi8  is  alway8  aomewhat  inflamed. 

Microscopically  the  interlobular  tissue  is  the  seat  of  round-cell  iniiltra- 
tion.  The  blood-vessels  are  distended,  and  the  lumen  of  the  tubules  is 
filled  with  de&i|uamated  celLs,  exudate,  and  leucocyte«, 

Sgmptoms. — Signs  of  inflammation  attecting  one  side  of  the  scrotum  of 
a  patient  in  whom  any  of  the  above  causes  are  foimd  to  be  present  suggeet 
at  once  the  natore  of  the  nialady.  Acliing  along  the  course  of  the  cord 
and  thickening  of  that  structure  are  usually  preaent.  The  shape  of  the 
Hwollen  epididymLs  is  cliaractBristic — b(*giuning  bBluw  in  the  globus  minor 
it  rapidly  increases  uutil  it  forms  a  large  crescentic  cup-shaped  masa 
behind  and  to  the  outer  side  of  tlie  testicle ;  later  effusion  occurs  into  the 
tunica  vaginalis  and  obacures  the  characteristic  svFelling,  and  the  testis 
may  become  involved  hy  eKtension  of  thfi  intlammatioil  through  the  hilum. 
The  scrotum  i^  more  or  less  red  and  a^dematous.  Rigors  may  usher  in  the 
attack,  and  the  general  phenoniena  of  fever  are  present.  In  acute  cases  the 
8ymptfuna  increase  for  foiir  or  five  day8,  and  remain  at  their  height  for  two 
or  three  days  more,  when  they  rapidly  decrease^  and  the  patient  convalesces 
two  or  three  Nveeks  aftenvards.  Some  liardeuiug  of  the  globus  minor 
may  reiAain  for  montha,  or  even  become  corap!etely  organised,  and  when 
this  affection  ia  bilateral,  permanent  8terility  may  lbllow.  When  epidi- 
dyniitia  occurs  in  the  course  of  urethritia,  the  urethral  discharge  generally 
ceases  or  diminishes  during  the  acute  stage  of  inflammation,  and  retums 
agaio  when  this  bas  aubsided.  Though  both  aides  may  be  affected,  they  are 
never  affected  sunultaneou9ly. 

With  few  cxccptions  acute  epididymiti8  terminatea  in  resolution.  A 
smalt  hard  thickeoing  in  the  globus  minor  may  persist  for  a  long  tirne. 
Suppuratiou  is  rarely  met  with.  Sloughing  bas  been  seen,  and  in  very 
rare  cases  a  local  or  general  periU>nitis  bas  been  set  up. 

Trmiment. — The  treatment  consiats  in  keeping  the  patient  in  bed, 
with  the  scrotum  suppnrted  on  a  small  pilIow,  and  an  ice-bag  constantly 
applied.  Lotions  of  špirit,  lead,  and  opium  are  serviceable,  and  glycerine 
of  belladonna  ofteu  gives  great  relief.  The  bo\vels  must  be  cleared  with 
calomel,  and  a  simple  aaline  mixture,  eontaining  one-twelfth  of  a  graiu 
of  tartarated  antiniony,  given  if  the  inilammation  runs  high.  Whepo 
pain  continuea  under  the  application  of  local  cold,  warm  fomentations — 
medicated  or  otherwise — may  be  substituted,  and  morphia  suppositories  may 
be  employed.  In  strong  individuals  the  application  to  the  scrotum  of  eight 
or  ten  leeches  ia  often  followed  by  striking  relief  The  diet  should  Imb  light 
and  non-alcoholio.     After  the  acuteness  of  the  iuBammation  has  subsided 
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the  organ  remains  large  and  8omewhat  teuder,  and  should  be  carefullj 
supported  and  gentlj  compreaaed  by  a  triangular  bandage  over  Beveral 
lajera  of  abeorbent  wooL  At  the  end  of  a  fortnight,  if  ali  pain  and  tender- 
neaB  have  passed  away,  the  teaticle  ahould  be  lightly  Btrapped  and  the 
patient  allowed  up,  the  scrotum  being  supported  in  a  well-fitting  suspensorj 
bandage  or  Baer'6  triangle. 

ChrviUc  epididymitis  ia  UBualIy  tuberculous,  and  in  rare  casea  Byphilitic. 
It  is  treated  under  tuberculoua  and  STphilitic  diseases  of  the  teaticle. 
Localiaed  chronic  gouty  nodulea  are  aeen  occasionallj  in  the  epididjmis, 
which  may  persiat  for  inonths  ar  years. 

Inflammation  of  the  Tksticlk  (Orchitis). — Intiamination  of  the  aub- 
atance  of  the  teaticle  itself  ia  met  with  iu  the  acute,  aiiliacute,  and  chronic 
Tarieties,  and  muat  not  be  confounded  with  the  more  conunon  inHamma- 
tion  of  the  epididyniie  (epididyniitiB),  to  which  it  niay  be  primary  or 
secondary,  and  with  which  it  often  coexi8t8. 

Acuit  and  SubaciUe  Orchitis. — Acute  inflammation  of  the  teatis  ia 
cumparatively  ran?,  owing  to  the  preaenoe  of  the  firm.  denae,  unyielding 
tunica  albuginea  and  the  free  mobility  of  the  teaticle  iteelf. 

It  may  be  due  to  the  following  causos : — Injury,  contusion  or  wonnd, 
cold,  extreme  and  prolonged  ungratified  8exual  excitement,  munipa,  gout, 
rheumatism,  and  certain  apecific  febrile  diaordera,  aa  influenza,  3mall-pox, 
tjphcid,  acarlet  fever,  malaria,  aepticsemia,  and  py(emia.  It  occura  alao  in 
l0pro6y  and  glanders. 

Little  is  known  from  actual  inveatigatiou  of  tbe  pathology  of  aoute 
orcliitia,  aa  the  malady  ia  not  fatal  in  itaelf,  and  the  surgical  remuval  of  the 
inflamed  organ  ia  not  called  for. 

Acute  and  aubacute  orchitia  may  terminate  by  reaohition,  commonest 
of  ali;  by  auppuration,  which  is  rare;  by  gangrene  of  the  teatis,  which  ia 
stili  rarer ;  and  by  atrophj,  which  is  not  at  aH  uncommon ;  or  it  may 
become  chronic. 

In  every  čase  of  acute  orchitis  it  is  judicious  to  wam  the  patient  or  his 
friends  that  atrophy  may  follow,  and  may  be  permanent. 

SymptQms  of  Acute  and  SubactUe  OrcJiitis.^Acute  orchitia  haa  to  be 
difitinguiahed  from  acute  epididymitis,  and  the  recognition  is  not  difficult. 
The  absence  of  pre-exi8ting  urethral  trouble  is  suggestive.  The  ahape 
of  the  8welling — if  aeen  carly — ia  snialler,  romidcr,  and  ovoid,  as  contrasted 
with  the  largor  aconi  cup-ahape  of  uu  iiiliamed  epididymi8.  The  rapid 
onset,  the  previous  hiatory.  and  asaociated  aigna  and  8ymptom8  elsewhere, 
make  the  diaenosis  plain. 

Oouty  orehitis  commonly  affects  men  over  fifty  who  are  aubjects  of 
goaty  arthritifl,  or  other  gouty  lesiona,  and  is  coninionly  attended  with 
the  formation  of  a  conaiderable  amount  of  fluid  in  tbe  cavity  of  the  tunica 
Taginalis ;  it  ia  very  prone  to  relapae,  and  is  often,  therefore,  very  tedioua ; 
it  occura  in  sudden  sei^urea,  and  ia  sometimea  tranaferred  by  raetaatasis 
from  one  testis  to  the  other.  It  ocGaaionally  auppuratea,  and  may  extend 
to  the  epidid>'mis. 

Bheumatic  orchitis  appears  .chiefly  to  be  an  affectton  of  the  tunica 
albuginea.  It  comes  on  8uddenly,  with  much  tendemeas  and  little  tume- 
faction ;  offcen  ahifting  from  one  teatis  to  the  other,  and  disappearing 
abnoet  as  Buddenly  aa  it  comea  on. 

Mumps  orchitis  occurs  in  about  15  per  cent  of  ali  caaea  of  mumps  in 
malea.  and  is  therefore  by  no  nieans  uncommon.  It  ia  uBually  met  with  at 
tbe  period  of  puberty,  and  l)egin8  about  the  tifth  or  sixth  day  in  one  or 
both  teaticlea.      It  reaches  ita  height  in  four  or  five  days,  is  extremely 
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paiuiul,  aud  raivly  Buppuiatea  It  uso&llj  reaolves,  souietinies  becomes 
ohrouic.  but  ofteu  ends  in  rapkl  and  complete  atrophj,  especiallj  in  casee 
wluch  occur  in  dpideixuc& 

Typhind  architis  rorelj,  if  ever,  affecta  the  epididjmis,  unleas  the 
Ull1allllu^iti(>a  is  set  going  by  catheteriun,  and  then  the  epididymis  alone 
iu&y  be  attacked-  The  testis  onlv  is  implicated.  The  onaet  is  cominonlj 
gradual,  but  may  be  sudden ;  it  occurs  during  the  height  of  the  fever.  or 
during  convalesoence  later  on.  The  pain  is  not  so  gn?at  as  in  other  forma 
of  orchitis.  The  inflammation  is  not  generali^  severe;  the  attack  lasts 
from  Bix  to  ten  dajs;  it  osaallj  ends  in  resolution^  but  suppuration, 
fttrophj,  or  persistent  induration  occasionallj  follovvs. 

Malariai  orchiiis  follow8  or  accompanies  the  fever.  but  generally  at  a 
late  period  of  the  diseaae,  and  yields  readily  to  quinina  It  comes  suddenly, 
lasts  two  or  three  day8,  during  which  the  testicle  fiwells  to  three  or  four 
times  its  natural  size,  being  blended  with  the  epididyniis  in  a  hard,  smooth 
maas.  The  scrotal  veina  8well,  the  skin  is  cedeniatous,  and  there  is  gcner- 
ally  a  little  i3uid  poured  out  iuto  the  tunica  vaginalia  Pain  is  severe,  and 
may  be  paroxy8mal,  and  passes  ofif  when  the  temperature  falls.  The 
8weliing  may  take  three  or  four  weeks  to  disappear,  and  the  testis  may  be 
left  atrophied,  and  the  epididyini8  enlarged  and  liard. 

Tteatment  of  AcuU  and  Subacute  Orchitis. — Treatment  will  vary  some- 
what  with  the  cauae  of  the  inflammation.  lee  locally,  or  iced  lutions,  are 
spoken  highly  of  by  Jacobson.  Leeches,  follovred  by  warm  belladonna  or 
opium  lotions,  have  been  useful  in  my  practica  Needle  puncture  of  the 
inflamed  gland  haa  been  8trongly  advised  by  Smith  and  Macnamara. 
Glycerine  of  belladonna  often  givea  relief.  Rest  in  bed,  with  the  acrotum 
Bupported  on  a  high  pillow  or  in  a  "  sling,"  is  esaeutiaL  Calomel  purgea 
and  saline  draughts,  with  small  doses  of  tartrate  of  antimony,  sometimes 
act  like  specifics.  Constitutional  conditions  must  be  treated  according 
to  their  nature.  After  a  few  day8,  when  the  painful  8ymptoms  have 
Bubsided,  light  strappiug  of  the  testis  will  shorten  convalesoence. 

Chronic  Orchitis. — Čhronic  inflammation  of  the  testicle  is  usually  of 
8yphilitic  origin.  It  occurs  occasionally  as  an  affection  secondary  to 
tuT)ercular  e|)ididymitis,  and  sometimes  follow8  an  acute  orchitis  from 
iiijury.  From  its  frequent  a88(x:iation  with  8yphilifl,  chronic  orchitis  may 
be  considered  under  the  heading  of  syphilitic  aUectious  of  the  testicle. 

InfantUc  Orchitis. — Inflammation  of  the  testicle  may  be  met  with  in 
infant«  and  young  children.  A  subacute  form  occurs  in  children  of  a  few 
iiiontha  old,  the  testis  being  found  &omewhat  eularged  and  hard.  It  is 
probably  the  result  of  slight  injury,  and  pasaes  away  under  simple 
protective  measurea. 

SvPHiLiTic  Affbctions  OF  TttE  Tksticle. — Sj/philitic  Sarcocele, — ^The 
afTections  of  the  testis  due  to  8yphiliB  are  acquired  or  congenital : — 

Aequired. — Orchitis  and  epididyiiuti8  in  secondary  Byphilis ;  gumma- 
tous  and  interstitial  orchitis  in  tertiary  8yphilis. 

Aeguired  Afftciions  in  Seeondary  Syj>hilis. — Although  a  matter  of  rare 
oncurr(»nr>i,  there  is  no  doubt  that  occaaionally  during  the  progress  of 
Berioufi  »ocondar/  8yphiliiic  symptom8  the  testicle  becomes  aliected  with  a 
subacute  form  of  inflammation.  I  have  seen  this  form  of  orchitia  several 
timea.  In  the  fifth  or  8ixth  month  after  the  primary  sore  the  testis 
l»ocomes  larger,  hard,  and  tender,  its  surface  imrgular  and  "  knobby,"  the 
kiioljs  varying  in  size  from  a  pea  to  a  liazel-nut ;  the  tendemesa  is  not 
exce8sive,  and  little  pain  is  complained  of.  The  organ  alowly  increases 
in  size  for  four  or  ti  ve  week8,  and  then  gradually  aubsides.  leaving  the 
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gland  app&rentlj  in  ita  normal  atate  again.  This  condition  iH  distinct 
from  the  more  frequentlj  seen  sjrphilitic  epididjmitis,  which  comes  oq 
earlj  in  the  secondarj  stage,  is  preceded  by  tirethral  discharge,  and  conaiats 
of  a  localised  nodular  mass  in  the  globus  major — the  body  of  the  testis 
remaining  quite  unaffected — and  which  also  disappears  entirelj  imder  the 
influence  of  mercurj. 

Ginnmatous  OrcftUis. — Thifl,  the  more  common  form,  may  coexiBt 
with  the  above,  or  may  appear  at  a  later  stage.  It  commencea  in  a  localised 
proliferation  of  the  corpuscular  elementa  of  the  intertubular  connective 
tissue,  wliieh  is  quickly  followed  by  fatty  degeneration.  The  gummata 
are  U8ually  multiple,  and  in  size  varyiug  from  a  pea  to  a  walnut.  They 
appear  as  8omewhat  elastic  and  yellowi8h  white  or  grey  knobs,  are  firm  to 
the  toiich,  owing  to  the  intfnningling  of  fibrous  tissue  with  the  fatty 
debriH  of  which  they  consist,  and  are  dry,  uwiug  to  their  Hhght  vascularity. 
Ab  in  other  visceral  gummata,  those  of  the  testicle  are  surrounded  at  first 
a  vascular  area.  which  later  on  is  couverted  into  a  whitiah  fibrous 

peule.  Within  this  are  the  usual  broken  down  celi  products,  intimately 
Znixfd  with  int;ompletely  librillated  tissue,  the  central  portion  l^eing  com- 
almost  eutirely  of  fatty  granular  debris. 
Gumma  of  the  testis  rarely  suppurates,  but  in  the  majority  of  cases 
the  morbid  product  is  in  part  absorbed  and  in  part  becomes  contracted. 
Destruction  of  the  socretory  portion  of  the  gland  is  rarely  avoided,  and 
with  it,  and  in  proportion  to  its  extent,  occurs  a  diminution  in  the 
amount  of  semen  secreted,  or  even  total  aspermia,  or  a  decrease  of  5exual 
esire  and  impotence.  At  the  end  of  many  montbs  the  testicle  is  found 
diminiahtd   iu  nize;   its  general  shape   may    be    preserved,   the    surface 

mainiug  smooth,  or  else  we  find  depressionB  altemating  with  eIeyation& 
At  timea  the  organ  is  reduced  to  a  shapeless  nodular  rudiment  of  a 
testicle. 

Occa8ionally  the  gummatous  infiltration  fonns  a  tumour  of  considerable 
size,  and  foci  of  aoftening  are  found  in  it ;  when  this  occurs  ali  the  coverings 
of  the  testis  are  generally  alao  involved.  Should  these  become  perforated, 
the  gumma  will  grow  exuberantly  fungus-like  toward8  the  surface,  aa  a 
soft  granular  mass. 

Diffuse  interstilial  Orckitis. — This  ia  aimplj  a  chronic  interatitial  in- 
ftammation  of  the  intertubular  couueetive  tiasue.  The  8welling  originates 
with  the  appearance  in   the  intertubular  connective  tissue  of  crowdB  of 

uclei-like  bodies  or  "  indifferent  cells."     This  early  stage  is  followed  by  an 

ergrowth  of  young  connective  tissue,  which  gradually  becomes  more  and 

ore  fibrous.      'When  the  whole  testis  is  affected,  owing  to  the  lobular 

entation  wbich  is  normal  to  the  organ,  the  masses  of  fibrous  tissue 

e  a  somewhat  conical  form,  the  base  of  each  cone  lying  against  the 

ually  thickened  tunica  albuginea,  while  its  apex  is  directed  toward8  the 
mediastinuiu  testis.     By  the  preasure  and  contractiou  of  the  overgrovvtli  of 

nnective  tissue  the  seminal  tubes  become  separated  from  each  other. 

heir  wails  are  at  first  thickened,  then  their  epithelium  ^o^tes,  becomes 
fatty.  and  is  detached.  OccaBionally,  by  the  unequally  distributed  contrac- 
tion  of  the  new-ibrmed  connective  tiasue,  aomo  of  tlie  tubea  are  diJated 
into  irregular  gaping  l&cun^e-like  spacea  Nothing  is  ultimately  left  of 
the  testis  save  a  hard  resistant  mass  of  fibrous  tissue,  with  here  and  there 
fatty  debris  pointing  to  the  relics  of  the  seminal  tulies.  The  epididymiB 
and  sau  uBually  remain  intact.  The  tunica  vaginalis  is  also  affected.  At 
iiTsl  more  or  less  tluid  occupies  its  sac,  but  later  on  this  becomes  ab6or1>ed, 
tbe  two  aeroua  surfaces,  thickened  and  altered,  begin   to  adhere  at 
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aeveral  spots  until  the  whole  cavit7  inay  be  obliterated.  The  tunica 
albuginea,  too,  ia  also  niuch  tliickened. 

Congeniial  Syphilitic  Disease  o/  the  Testicle, — This  form  of  orchltis  is 
uauallj  of  the  interatitial  varietj,  sometimes  associated  witb  gunimata ;  but 
the  pure  guminatous  form  is  rore.  Both  organa  are  often  siinultaneouHlj 
attocked  Tlu*  gland  is  hard  and  nodular,  is  noL  piinful  or  teiider,  or 
large.  It  ia  often  associated  with  hjdrocele,  and  is  proue  to  8ub8equent 
atrophj.  Fiingua  testis  has  been  recorded  in  a  cliild  of  ten  months  old, 
and  tjpiciil  gummata  have  been  seen  in  a  boy  of  six  jears. 

Sympto7ns  of  Sypkilitic  Testis. — As  a  nile  the  general  health  keeps 
good.  If  both  teatea  are  afiected  the  interval  aince  the  primarj  diaease 
will  uBually  be  found  to  have  been  short ;  but  if  only  one  be  afiected,  it  may 
have  been  of  several  yejirs.  SyphiJitic  affeccions  of  the  testis  are  seldom 
seen  either  in  the  early  8econdary  or  the  later  tertiary  stage.  They 
belong  diHtinctly  tn  the  intennediate  group,  occurring  froni  two  to  four 
year8  after  priniary  symptom8.  It  ia  important  to  remeniber  that  in  this 
affection  we  occasionally  meet  with  distinct  masses  of  deposit  iu  the 
epididymiB.  The  most  common  condition,  however,  is  a  general  enlarge- 
meot  of  thii  whole  gland  with  a  amcKtth  rounded  exterior.  The  size  attained 
varies  from  that  of  a  hen'8  egg  to  that  of  a  amall  tist.  The  enlargement  is 
b1ow  in  developuient  and  usually  painless.  Abscessea  may  oocur  if  no 
treatment  ia  reaorted  to»  and  these  mdj  lead  to  fungus  testis,  The  8yphilitic 
testis  sometimes  attains  a  large  size,  and  may  then  be  known  by  itBpoculiarIy 
rounded  outline  and  light  speci  lic  gravity.  A  gumma  feels  decidedly  lighter 
in  the  hand  than  either  htematocele  or  malignant  growth.  The  vas  deferens 
ia  seldom  tbickened^  and  the  gland  is  quite  devoid  of  the  ordinary  testicular 
sense.  The  scrotura  ia  unaffected  except  when  heniia  testis  threateus,  and 
there  is  often  fluid  in  the  tuiiica  vaginalia. 

One  teaticle  ouly  may  Le  afleeted,  or  both  may  be  so,  either  con3ecutively 
or  siiDultaneouRly ;  the  second  testis  may  be  attacked  whilst  the  patient  ia 
under  specific  treatment.  The  fnnction  of  the  testis  is  Inst  if  the  disease  is 
notaucces8fully  treated.  Syphihtio  orchitis  may  foLow  immediately  upon  an 
injury  iu  a  aj^philitio  subject. 

Biagnosis. — Sj^philitic  orchitia  haa  to  be  diagnosed  from  simple  chronic 
orchitia,  tubercular  diaease  and  new  grovvths — innocent  and  malignant. 

S)m])le  chronic  orchitis  occura  in  the  absence  of  »yphilitic  hi8tory ;  it  ia 
ueually  the  result  of  iujury  ;  the  8wellmg  rarely  attains  a  large  size ;  teaticular 
sensation  Ls  present,  and  the  effecta  of  antisyphilitic  treatment  are  negative. 

It  ia  rarely  difficult  to  distinguish  between  Byphilitic  and  tubercular 
disease.,  at  least  in  thoir  carly  stagea.  The  wcll-marked  and  eosUj  recognised 
nodules  in  the  epididymi8  in  the  latter  cauuot  vvell  he  mistakeu ;  but  in 
thoBe  cases  where  a  priniary  gumma  forms  in  th«  epididymi8,  it  ia  often 
e3ttremely  difficult  to  diatinguish  between  them,  and  the  same  terminations 
may  await  both,  with  the  exception  that  specific  treatment  generally  8how8 
marked  cflCect  in  thoae  cases  which  are  duo  to  syphilia.  In  cases  in  which  the 
vas  ia  enlarged,  examiiiation8  should  always  be  made  as  to  the  exi8tence  of 
atricfcure,  but  there  are  certain  rare  cuaes  iu  wbich  the  vas  and  the  epididymi8 
are  enlarged,  and  without  any  evidence  of  urethral  disease,  The  vaa  hehind 
the  testis  nmy  become  greatly  thickened  and  convoluted  wilhnut  any 
tendency  to  abscess  or  any  formatiou  of  gumma,  aud  may  8o  remain  for 
monthfl  or  even  yeara  together. 

In  a  general  way  it  is  not  in  the  least  diflicult  to  diagnose  between 
8yphilitio  and  malignant  diseaae  of  the  testcs.  In  the  latter  the  gTowth  ia 
rapid  andsteadily  ])rogres8ive,  ita  rate  of  progress,  indeed,  alway8  iucreasing 
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with  iU  aize.  There  is  almost  alvrajs  in  some  parts  of  it  peeudo-fluctuation, 
And  it  is  more  or  less  uodulated.  To  the  above  Bjmptoms  we  may  add  that 
the  acrotum  becomesadherent,  and  8hows  a  dusky  tint  with  enkrgement  of 
su|>ertioial  veins ;  and^  lastlj,  that  the  enrd  itself  is  often  thickened.  In  aH 
these  featurea  malignant  tumours  of  the  testis  difter  from  whaC  we  find  to  be 
the  usual  condition  of  sTphilitic  disease.  It  is  far  moi-e  common  to  tind 
both  testes  complicated  at  once  in  syphiliB  than  in  cancer,  whilst  the  cord 
almost  invariublj  remaiuH  free. 

TreatTfunt  of  St/philitic  Testis. — Tliis  should  be  both  local  and  con- 
stitutionaL  The  local  consists  of  removing  any  hjdrocele  tliiid  by  tapping, 
and  then  strapping  the  testicle  with  mercurial  plaster.  In  the  interatitial 
fonn  mercurj  should  alway8  be  carefully  and  per8everingly  given,  but  where  a 
gummatous  affection  is  present,  iodides  of  potassium,  sodium,  or  ammonium 
are  indicated.  These  are  l)est  given  witli  spiritus  amiaon.  aromat.  and 
liquid  extract  of  sarsaparilla,  freely  diluted  with  water,  and  taken  by 
preference  half  an  hour  before  food.  The  doaes  of  iodides  uiust  be  iuureased 
weekly  until  the  swelUng  8howB  signs  of  lesseniug;  »hould  the  drug  dis- 
agree  with  an  empty  stomach  it  may  sometimes  be  given  immediately  after 
food  without  inducing  discomfort.  Obstinate  cases  in  elderly  men, 
partioularly  if  fungating,  are  often  best  dealt  with  by  castration. 

TuDERLULosia  OF  TUK  Tkstis  AND  EriuiDTMis. — Primarj'  or  hiemato- 
genic  tuberculosis  is  very  rare  in  the  testis,  the  disease  almost  always 
commencing  in  the  epididyinis,  and  spreading  to  the  body  of  the  testicle  as 
a  8econdary  process.  Thia  greater  liability  of  the  epididymi8  to  tubenculous 
infection  may  be  due  to  the  fact,  that  in  descending  tuljerculosis  from  the 
urinary  tract  the  epididymis  is  first  expo6ed  to  infection,  but  clinical 
experience  points  to  the  epididymi3  as  tlie  aeat  of  primary  trouble  in  about 
50  per  cent  of  urogenital  tuberculosis.  It  is  most  common  between  20  and 
30  years  of  age,  but  may  occur  at  any  period  between  early  infancy  and 
advanced  old  age.  The  disease  usually  commences  on  one  side,  but  the  other 
is  liable  to  become  affected.  "VVliether  a  previous  gonorrhoeal  epididymiti8  is  a 
predisponant  is  uncertain,  but  many  cases  occur  without  a  past  venereal 
hiHtory.  The  disorder  usually  commences  as  a  small  nodule  in  the  globus 
major,  folluwed  at  times  by  aiinilar  nodules  in  other  piirtsof  the  epididyniia 
By  degrees  these  nodules  niay  coaleace  until  the  whole  epididyuns  is  con- 
verted  into  an  irregular,  hard,  boat*8haped  8welling,  At  a  later  stage  the 
tuberculous  mass  softens  and  breaks  down  in  one  or  more  places,  and,  after 
ulceratiug  through  the  tissues  of  the  scrotum,  it  may  heal  and  hreak  down 
•gain,  or  a  fistulous  openiug  or  a  heruia  testis  may  result.  At  the  pehpherj 
01  these  young  nodules  younger  grey  uiiliary  tubercles  develop,  and  when 
the  testis  itself  becomes  involved  its  substance  may  be  thickly  studded 
througbout  with  them. 

Tubercular  diseafie  estends  from  the  epididymi8  along,  thickening  the 
cord,  to  the  prostate,  seminal  vesicles,  and  bladder.  It  is  important  alway8 
to  hear  in  mind  that  tuberculous  disease  often  begins  in  the  prostate  or 
eeminal  vesioles,  and  in  every  čase  of  testicular  tubercle,  therefore,  these 
Btructures  should  be  carefully  exumined  Tlie  progress  of  the  affection  nmy 
be  rapid  or  8low.  just  as  we  see  in  tuberculous  joint  diseases,  and  may 
termiuate  at  any  stage  by  complete  resolution  or  complete  destruction. 

It  has  been  much  disputed  whcther  the  exact  starting-point  of  tuber- 
culous disease  of  the  testis  is  in  the  tubes  or  in  the  connective  tissue  of  the 
organ,  but  it  is  probable  that  the  process  starte  in  the  waUs  themselves  of 
ibe  »eminal  tubes — U8ually  in  thoae  of  the  epididymis  first.  At  certain 
circumscribed  spote  the  connective  tissue  of  the  tubes  proliferates,  and  thus 
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becomes  infiUrated  with  inasses  of  round  cella,  which  tend  to  break  dowii  and 
become  caseous.  Nearer  the  interior  of  the  tube  the  epithelial  cells  become 
swoIlen  and  fused  together  into  irregular  foci,  which  become  detached  into 
the  lumen  of  the  tubes,  and  fuHing  with  the  cuseous  products  which  are  pro- 
duced  by  the  celi  proliferation  of  the  masaes  in  the  wallB  of  the  tubes,  the 
characteristic  white  nodiiles  are  produced.  The  vitalitj  of  the  immediatelj 
Burrounding  tisHuea  being  much  impiired,  inflaruiiiation  is  set  up  arouud 
these  niasses,  and  thu8  the  neighbouriug  intertuhular  tissue,  which  is  also 
infiltrated  in  the  round  cells,  becomes  invaded,  and  takes  a  share  in  the 
formation  of  caseoua  nodules.  Usiiallj  the  nodules  increase  in  size,  and 
then  fu86  to  form  larger  masses,  which  break  down  into  cavities  containing 
pus  and  form  fistulou«  openings.  More  rarelj  the  proces«  ia  arrested,  the 
maeses  becoming  encapaulated  a8  in  the  lung  bj  an  int^rstitial  inflammatioo. 

Si/viptoms  and  Diagnosis. — Tuberculosis  of  the  testis  and  epididjmis  is 
often  a  verj  insidious  disease,  and  is  overlooked  by  the  patient  for  a  long 
tirne.  It  Bometimes  uppears  as  if  it  originated  in  an  acute  iuHaiamator/ 
attack,  but  the  BymptimiH  lis  a  rule  are  so  characteristic  of  the  atiection  tliat 
the  diagnosia  is  not  difficult.  Even  in  the  early  stage  the  insidious  forma- 
tion of  a  small  painle.ss  noduSe  iu  the  tail  or  head  of  the  epididjniis,  to  which 
the  patient's  nttention  ni»y  be  only  drawn  accidentally,  is  enough  t*»  at  once 
excite  a  suapiciou  of  commencing  tuberculous  disease.  A  little  later  auother 
enlargenient  is  noticed  at  another  part  of  the  epididynii8.  The^e  little 
nodules  graduallj  run  tdgether,  and  form  an  irregular  nodulated  mass,  which, 
of  somewhat  crescentic  shape,  surroiindH  the  testis  at  its  posterior  oiid 
outer  as]>ect.  As  the  altered  e}>ididyniiB  thus  iiicreases  in  size,  the  testis 
feels  small  and  U8ually  soft,  more  rarely  one  or  two  nodular  masses  are 
present  in  its  substance.  The  j>atient'8  health  sutfers  but  little  at  first. 
After  a  varjing  j>eriod,  usually  three  f>r  nuire  months,  one  of  the  nodules  iu 
the  epididymiH  l)ecoraes  enlargtsd,  the  soft  jiarta  over  it  are  found  t-u  be 
adhereut,  becomiug  thinned ;  before  long  the  skin,  dusky  red  and 
purplish,  and  ahining,  at  one  spot  give«  way,  and  the  characteristic  dischargo 
of  ill-fonned  pus  and  caseous  material  follow8.  To  this  succeeds  a  fistuloua 
sinus,  from  wbich  weeps  cnnstantly  thin  sero-purulent  discharge.  Where 
such  a  sinus  cluses,  a  depreased  adlierent  cicatrix  remaius ;  the  af!ected  {)art» 
whetber  epididymi8  or  testis,  beiug  left  smaller  in  size  and  irregular  in  shape. 

TuberculoiiM  epididymitis  raay  result  in  permanent  chokage  of  the 
canal  of  the  epidid^Tius  and  conflequent  sterility  uf  the  fccaticle. 

TreatmenL—T]n&  will  be  either  medical  and  palliative,  or  opcrative. 
Medical  treatment  may  be  tried  as  long  as  the  deposits  are  small  and  hard» 
but  as  soon  as  caseation  has  commenced  surgical  measures  shoidd  be 
resorted  to. 

UncorapHciated  prinmry  tuberculoHia  of  a  single  ep]didyini8  or  testicle 
should  be  troated  by  inimediate  caatration,  for  bo  long  as  th^:?  disease  remaina, 
eitenaion  to  other  parts  ia  liable  to  occur.  When  other  leaions  of  the 
genital  tract  are  present.  however,,  but  little  is  to  be  gained  as  a  rule  by 
renioval  of  the  tesfcjtjle.  In  rare  caBea  where  a  testicle  and  a  Beininal  vesicle 
of  the  same  aide  are  aloue  implicated,  both  structurea  uiay  be  takeu  awa7 
either  at  the  name  or  different  times  with  advantage.  Where  CAsCratioa 
is  contra-indicated  but  little  permanent  good  results  from  active  local 
Burgical  treatment.  Abscesaea  may  be  left  nnnptmt^d  until  they  are  close  to 
the  flkin,  when  they  may  be  incised  and  treated  ttfterwards  with  simple 
autiaeptic  dressings  until  they  heal.  The  erosion  of  localised  tuberculous 
lesions  in  the  epididymia  or  the  testicle  is  usuany  un8atisfactory  in  its 
final  result. 
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Some  authorities,  however,  advocate  active  local  treatment  in  ali  caseat- 
ing  foGL  Morris  thinks  that  if  improvement  does  not  soon  follow  upon 
general  hjgienic  and  climatic  treatment,  aome  Burgical  operation  will  be 
requifiite,  and  should  be  uudertaken  without  further  losa  of  tinie.  He 
advises  erasion  of  ali  the  softened  areaa,  and  thorough  rubbing  of  the  cavities 
with  iodofonu,  which  in  many  cases  has  been  eufficient  to  check  the  diseaee, 
and  ahould  alwayB  be  tricd  tirat  when  the  deposits  are  sinall  and  few,  and 
there  is  no  eztension  of  the  maladj  along  the  genito-urinarj  apparutus,  or 
aecondarj  deposits  of  tubercle  elsewhere.  IVhen  erasion  bas  failed,  when 
the  fistulae  persist  or  are  numerous,  when  there  is  fiingua  with  a  small  wa3ted 
testis,  and  when  the  whole  or  greater  part  of  the  organ  is  involved.eastration 
is  the  only  treatment.  A  fungating  tuberoulous  testis  is  better  removed 
probablj  under  ali  circumstances. 

The  general  treatment  of  tuberculous  orchitia  is  to  be  conducted  on  tbose 
lines  which  will  beat  improve  the  general  health — freah  air  (night  as  well 
as  day),  good  food,  warm  clotJiing,  cod-liver  oil,  and  tonics. 

TuMOURS  OF  THE  Testiclk. — The  follovving  is  a  list  of  the  tumoura 
which,  acoording  to  Ziegler,  have  been  met  with  in  the  testicie : — Adenoma, 
adeno-sarcoma,  chondro-adenoma,  chondro-cjatoma,  cy8tadenoma,  enchon- 
droina,  Hbroma,  cy8tic  tibronia,  myxoma,  osteoma,  papillomatous  cy8to-8ar- 
coma,  rhabdomyoma,  dermoids,  sarcoma,  lympho-8arcoma,  cysto  -  sarcoma, 
carcinoma,  and  chondro-carcinoma.  From  this  list  it  may  be  seen  that  the 
testicie  is  liable  to  be  aflected  by  tumoura  with  cy8t-forming  tendencies, 
and  among  these  some — euch  as  chondro-cyst*>ma — are  almost  peculiar  to 
th is  organ.  The  patholog)-  of  teaticular  maliguant  t^rowthB  liaa  not  yet 
been  thoroughly  worked  out>  for  whilst  at  the  present  tiuie  some  British 
patbologists  hold  that  carcinoma  is  an  unuaual  form  of  maligiiant  dise^se 
of  the  testea,  Continental  UTiters,  on  the  other  hand,  speak  of  it  as  one  of 
the  "  oommonest  tumours  "  of  this  gland. 

Nothing  would  be  gained  by  treating  each  of  the  above  varieties  of 
tumour  in  detail ;  it  is  only  necesaarj  to  refer  at  length  to  the  more  dia- 
tinctive  among  them  to  which  the  testicie  ia  liable  to  be  aflected. 

Tumours. — General  Cystic  Disease  of  the  Testis. — A  name  givcn  by 
Curling  to  a  form  of  adenoma  fonnerly  known  aa  "  hydatid  dLsease  of  Aatley 
Cooper."  The  moqjhology  of  these  tumours  has  been  independently  investi- 
gated  by  Sutton  and  Eve.  They  originate  in  the  remnant  of  tlie  Wolffian 
body — the  paradidyrnis,  which  lies  between  the  globus  major  of  the  epi- 
didyuiis  and  the  testea  proper.  In  their  typical  condition  these  tumoura 
are  made  up  of  large  numbers  of  cy8tic  spacea.  varyiug  in  size  from  a  rape 
»ei.'d  to  a  cob-nut.  Many  are  di8tinct|y  tubular,  and  the  cysts  may  com- 
municate  with  each  other.  The  loculi  are  lined  with  regnlar  columnar, 
cubical,  or  stratified  epithelium,and  intra-cy8tie  papilloma  are  not  uncommon. 
The  connective  tisaue  framewQrk  of  the  tumour  consists  main!y  of  fibroua 
tisBue,  but  it  may  be  so  abundant  as  to  form  the  bulk  of  the  tumour,  the 
cjsts  being  sparee.  In  some  of  the  specimens,  e8pecially  those  met  with  in 
infants,  plain  muacle  fibre  has  been  detected,  and  in  at  leaat  oui!  iu.stauce 
hair  bas  been  found.  As  the  tumour  increasea  in  aize,  it  fiattens  the  bodj 
of  the  testicie  until  it  is  reduced  to  a  narrow  stratum  intervening  between 
the  tunica  albuginea  and  the  adenoma.  In  the  large  specimens  it  ia  often 
difficult  to  detect  any  remnant  of  the  testicie. 

Spnptonis  and  Cuuse, — TIuk  form  of  cy8tic  disease  may  affect  the  testicie 
ttt  any  age  between  birth  and  the  fortieth  year,  most  often  in  middle  life. 
The  tumours  grow  inBidiou8ly,  i>ainleasly,  and  slowly.  They  esist  for 
•everal  year8,  and  may  attain  a  moderately  large  size,    They  are  smooth. 
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uDifonn,  and  ovoid,  but  as  thej  ealarge  careful  palpation  may  detect  eome 
spota  softer  and  more  elastic  thaa  others.  Tlie  spermatic  cord  and  Ipnphatic 
glands  are  unaffected,  and  the  general  health  is  not  impaired.  Recurrence 
after  removal  ia  exceptional ;  metaaLaais  is  not  unknovvn. 

Caabration  ia  the  only  treatment,  and  ought  not  to  be  delajed 

Enchondroma  of  the  TesticU. — The  frequency  with  which  cartilage 
appears  in  cy8tic  sarcomatouB  tomoura  of  the  testis  is  noteworthy ;  it 
occurs  also  alone  in  hyaline  innsses  which  vary  in  number,  and  apparentlv 
without  cy6ts  or  sarcomatous  material,  but  though  cases  from  tiuie 
to  tirne  occur  in  which  the  masses  of  cartilage  are  nnited  and  surrounded 
by  fibroiis  tissue — firm  and  well  developed — without  any  admixtiire  of  softer 
material,  yet  chnically  it  is  extremely  doubtful  whether  any  of  these 
apparently  simple  enchondroma  of  the  testis  may  not  at  any  tirne  become 
sarcom^tous.  We  undoubtedly  nieet  occasionally  with  small  cartilaginous 
tumoura  of  the  testis  wldch  have  been  gaining  slowly,  perhaps  for  three 
or  four  years,  and  in  which  there  ia  no  recurrence  after  removal,  yet  it 
may  be  doubted  whether  a  cartihigtuous  tumour  of  tlie  testicle  realij 
deserves  the  term  innocent. 

Sympto7ns. — Enchondroma  of  the  testis  would  be  recognised  by  ite 
hardness,  its  bossy  or  lobiilat^d  outline,  its  slovv  rate  of  growth,  and  ita 
painlessnesa.     The  cord  would  be  normal,  and  the  general  health  unimpaired- 

Early  castration  should  always  be  performed. 

Myoina  and  fihroma  of  the  testis  are  exceedingly  rare,  and  would 
Bcarcely  be  recognised  as  such  until  microseopical  examiiiation  was  made. 
Their  clinical  hi8tory  wQuld  be  that  of  aimilar  innocent  tumoura  el8ewhere, 
aud  their  treatment  would  be  by  euucleation  or  castration. 

Teratonia. — These  tumours,  \vhich  are  congenital  and  cy8tic,  occur  in 
two  forms: — (1)  Those  contaiiiing  fragmenta  of  bone,  teeth,  nervoua  tissue, 
or  intestine;  or  (2)  the  more  ordinary  forms  of  dermoid  cy8t  containing 
epithelium,  hair,  and  aebaceuua  material.  Both  kinds  are  met  with  outside 
the  testicle  near  ita  junction  with  the  epididymis.  Their  mode  of  origin  ia 
uncertain.  They  may  be  noticeable  at  birth  or  not  until  a  later  period,  and 
may  remain  quieecent  or  may  become  inflamed  and  suppurate.  They  tend 
to  atrophy  the  testicle,  and  may  poBsibly  degenerate  maliguantly. 

Their  eaiiy  removal  is  uece88ary,  either  by  completely  diflsecting  away 
every  vestige  of  their  saca,  or  by  excision  of  the  testicle  should  the  simpler 
procedure  prove  impracticable. 

SarcoTiia  of  the  Testicle. — Sarcoma  is  probably  the  more  c^Dmmon  form 
of  malignant  disease  of  the  testicle,  tJie  round-celled  occurring  most  oftea, 
and  the  lyujpho-sarcoma  next  in  order  of  frequency.  The  sarcomata 
have  their  origin  in  the  intertubular  connective  tisaues,  and  are  rarely 
of  pure  form  throughout  their  structure^  being  U8ually  mixed  with  myxo- 
matouB  and  cartilaginous  tiesues. 

Sarcoma  of  the  teatie  U8ually  commences  in  the  body  of  the  testis,  appear- 
ing  lirst  aa  an  oval  or  egg-shaped  lump  uniform  in  outhne.  It  ia  thia 
abaence  of  any  irregularity  or  bosainesa  whicli  aC  tirat  often  makes  it 
ditticult  to  distingiiish  the.se  cjises  from  tliose  of  chronic  orchitis,  e3peGially 
as  the  hiBtory  of  a  blow  and  8ubs6quent  intiamuiation  may  be  present  in 
either  caae.  Later  on  irregularity  of  outline  and  unequal  reaistance  at 
different  spots  may  both  be  met  with.  The  tunica  albuginea  is  usually 
not  only  distended,  but  also  thickctied ;  tlie  cavity  of  the  tunica  vaginalis 
oontains  tluid  at  an  early  period,  but  later  on  it  is  u8uaUy  obliterated. 
In  section  the  sarcomata  may  appear  uniformly  fleshy  or  marked  by 
fibrous  septa,  giving  the  growth  a  lobulated  appearance.     Microscopicallj 
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tbe  cells  are  round  or  spindle-shaped,  occupjing  the  iDtertubular  tissues, 
seporabing  and  compresaing  the  aeminal  tubes,  many  of  which  are  altered 
in  ehape,  and  their  epithtjLium  degonerated  into  granular  detritus.  It  is 
impurtant  to  bear  in  mind  that  sarcoma  of  the  testis  is  very  prone  to 
eolarge  the  neeirest  Ipnphatic  glands,  contrarj  to  the  rule  of  sarcomata 
in  genaraL 

Symptoms  and  Courae. — The  disease  uBually  appoars  in  healthy  patients 
either  in  earlj  childhood,  or  in  manhood  between  the  years  of  twenty-five 
and  forty.  It  may  be  attributed  to  a  blow  or  squeeze,  but  frequently  ia 
discovereid  by  accident.  The  rate  of  growth  varies  with  the  exact  nature 
of  the  tumour ;  aa  a  rule  it  is  rapid,  but  in  some  of  the  leaat  malignant 
fonus  it  may  be  8low.  The  tumour  is  smootli,  Hyujmetrical,  solid,  and 
hea\'y.  Testicular  sensation  soon  disappears,  and  pain  ia  U8ually  present. 
The  veina  of  the  scrotum  enlarge  in  time.  The  epididymis  niay  become 
merge<l  in  the  8welling.  Both  testes  may  be  affected,  especiaUy  in  the 
round-celled  variety,  a  complication  which  does  not  often  occur  in  carcinoma. 
Secondary  depodts  are  most  conimon  in  the  iliac  and  lumbar  glands. 
They  raay  ixjcur  also  in  any  of  the  viscera.  The  prognosLs  in  sarcoma  of 
the  testis  is  extTemeIy  bad. 

Lym.pho-sarcovia  of  the  Testis  (Sutton). — Tlie»e  tumours  are  often  de- 
acribed  as  "  small  round-celled  sarcoma " ;  they  occur  in  lads  and  young 
adulta,  often  aflect  tirst  one  and  then  the  other  testicle  after  a  variable 
interval,  diseeminate  very  rapidly,  and  8peedily  cause  death.  They  are 
the  most  malignant  of  the  sarcomatous  tumours. 

Treatment. — Early  removal  uf  the  testicle  offera  the  only  chance  of 
Bucoeasful  treatment.  To  wait  until  an  accurate  diagnosia  is  certain  is 
onIy  to  wait  too  long,  chierty  for  the  reason  that  the  abdorainal  lymphatic 
glands  are  quickly  atleoted  in  testicular  sarcoma.  It  is  iraportant,  there- 
fore,  in  every  čase  to  exaniine  carefully  by  palpation  for  enlargement  of 
the  iliac,  pelvic,  and  lumbar  glands  before  submitting  a  patient  to  operation, 
no  matter  how  early  it  may  have  been  seen.  It  is  desirable  in  operating 
to  fallow  the  c<»ni  ulong  the  whole  length  of  the  inguinal  canal,  by  8f>litting 
the  fibres  of  the  extemal  oblique  muscle  to  the  extent  nece8Bary,  as  ia 
done  in  radical  cures  of  hernia.  The  cord  cau  be  traced  and  divided  in 
the  subperitoneal  tissues,  and  the  weakened  inguinal  canal  8ewii  up  os  in 
Bassini^s  operation  for  hernia,  etc.;  the  lower  or  arched  edge  of  the  intemal 
oblique  muBcle  being  8ewn  to  the  inner  surface  of  Puupart'B  ligament, 
before  the  external  oblirjue  is  brought  together  over  the  canal.  In  those 
cases  where  the  scrotal  tissues  are  not  invaded  by  the  nevf  growth  the 
akin  incision  is  best  made  from  a  point  opposite  the  external  abdominal 
ring  obliquely  downwards  to  the  upper  part  of  the  scrotum,  ttie  teatiole 
being  Bqueezed  upvvards  from  the  scrotum  tlirough  the  wound  If  the 
scrutal  tiasuee  are  invaded  by  the  grovrth,  the  atfected  area  must  he  widely 
removed  b6tween  elliptical  incisions,  continuous  with  the  one  already 
deacribed.  Any  8econdary  sweliing  \vithin  the  abdomen  contra-indicatea 
castration  as  a  po8Bibly  curative  measure,  as  it  is  useless  trying  to  excise 
theae  secondarj  masses. 

Carcinoma  of  tke  Testicle. — Carcinoma  takes  the  form  either  of  soft 
CDarrowy  growths  (encephaloid  or  medullary),  or  of  firmer  and  more 
oompact  tumours  with  an  abundant  Btroma  (scirrhus).  It  often  happens 
tb&t  different  parts  of  the  same  growth  dif^er  in  structure.  The  disease 
Q5uaUy  starts  in  the  convoluted  aeminiferous  tubules.  The  cancer  cells  are 
cxceptionally  prone  to  mucoid  and  fatty  degeneration,  and  in  the  softer 
forma  hsmorrhage  is  very  common  ;  aeotions  of  such  growths  are  apt  to  be 
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mottled  with  various  tinta.  CyBt8  with  gelatinous  or  colloid  contents  are 
produced  by  the  mucoid  or  coUoid  degeneration  of  the  cells  in  the  cancerous 
loculi,  the  tiimours  being  then  described  as  cy8to-carcinoma  or  coUoid 
carcinoma.  Carcinomata,  likewiHe,  ia  many  caaes  contain  rounded  nodee 
and  uodulea,  or  elongated,  ramiiied,  and  cactus-like  patches  of  cartilaginous 
tissue,  chietij  in  the  neighbourhood  of  the  rete  testia  and  epididyniifl. 
These  patches  as  they  graw  Bometinies  break  into  the  Ijniphatics  and 
seminal  canals  of  the  testis,  and  therein  raniify,  assuming  the  most  diverse 
forniB  (oLoudro-carciuoma).  In  cases  of  carcinoma  of  the  testis  the  fibrous 
etroma  of  the  growth  itself,  or  that  of  the  epididymis,  sometimes  undergoea 
sarcomatous  proliferation.  Metastasis  takea  plače  both  through  the  blood- 
■veasels  and  through  the  Ivmphatics. 

Eiuie-phaloid  Carcinoma. — The  maas  of  au  encephaloid  carcinoma  haa  a 
Boft,  pulpj  cousistence,  and  a  more  or  less  uniformly  white  or  pinkish  vrhite 
colour.  When  8queezed  a  creamy  tluid  oozes  from  ita  cut  surface.  It  is 
U8ually  BO  soft  and  so  fragile  that  it  is  liable  to  give  way  under  slight 
injurjj  and  blood  becomes  effused  in  its  substance.  Thia  may  tako  place 
at  many  pointe  interatitially  or  into  ragged  cavities.  The  effnsed  blood, 
undergoing  changes.  gives  rise  to  a  variety  of  appearances  and  discolora- 
tions. 

As  the  growth  incrcascs,  tho  covcrings  of  the  testis  yicid  under  pressure, 
and  become  stretclied  to  a  great  exteut  before  they  give  way,  and  even 
when  the  tunica  albuginea  has  yielded  the  scrotnm  continues  to  erpand. 
In  courae  of  time,  however,  the  tumour  l>econ2es  adherent  to  the  scrotal 
tissue  and  iilcerates  through  theni,  and  the  true  fungus  hirmatodes  appeara 
growing  rapidly,  with  a  Hloiighy  surfaoe  which  bleeds  readily.  The  surfaces 
of  tlie  tunica  vagiualis  are  U8ually  more  or  less  adherent,  and  the  caYity 
sometimea  contains  bluod-stained  serum.  The  growth  extenda  to  the  cord, 
and  affects  the  pelvic  and  lunibar  lyniphatic  glands.  Secoudary  deposita 
are  found  in  the  lungs  and  other  situations. 

SyM2>toins  of  Soft  Carcinoma  of  the  Testis. — The  testis  is  at  firat 
occupied  by  a  regular  oval  or  pyTiform  masa,  This  is  at  first  rather 
firm,  but  soon  the  mass  becomes  softer  at  some  parts  than  others,  and  has 
a  pulpy,  elaatic,  orfluctuating  feel.  Ita  \vright  is  heavy,  Pain  and  tender- 
ness  are  not  conspicuous  8yinptomB.  TesLicular  sensatiou  ia  early  lost. 
The  scrotal  veins  enlarge.  Thickeuing  of  the  cord  is  an  early  feature ; 
separate  masses  of  growth  can  sometimea  be  felt  within  it.  Enlargement 
of  the  intra-abdominal  lyiuphatic  glands  (lumbar  and  pelvic)  is  an  early 
incident,  and  m  ust  alway8  l>e  carBfully  hx)ke(l  for  before  any  operation  is 
advised.  As  the  growth  becomes  larger  iiTcgular  bosfies  form  un  its  surface 
— some  hard,  some  soft^ — the  scrotum  becomes  adherent,  gradually  dis- 
colours,  and  the  maaa  from  \vithin  fungates  through.  Cac!iexia  is  not  a 
marked  or  early  sj^mptom.  It  is,  indeed,  usuaUy  absent  until  long  after 
the  time  when  any  atterapt  at  curative  trealment  might  have  been  made. 

Scirrhus  of  the  Testicle. — Thia  form  of  carcinoma  is  extremely 
rare  in  the  testicle,  and  ita  exi8tence  has  even  been  denied  altogether  by 
many  pathologiata.  Cascs  have,  however,  been  described,  and  the  following 
are  among  ita  best-marked  features:— It  appears  later  in  life  than 
encephaloid  carcinoma.  Its  course  is  slovv,  extending  to  sii  or  more  vears. 
The  aize  is  not  great,  but  the  hardness  is  extreme.  MicroscopicaUy  it 
consists  of  very  thick  connective  tissue  trabecula;  in  vvhich  the  alveoli 
contain  polymorphic  epithelial  cells. 

Treatment  of  Carcinoma  Testis. — Carcinomatous  tumours  of  the  testis 
can  be  treated,  of  courao,  only  by  castration,  and  in  any  caae  of  doubtful 
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diagnoeiB  it  is  better  to  ezploie  a  acrotal  8welling  and  find  a  mistake  in 
diagnods  has  been  made  than  to  postpone  int^erence  imtil  a  poBitive 
opinion  of  the  nature  of  a  tumoor  can  be  formed,  onlj  to  find  that  t^e  tirne 
has  gone  bj  when  succeeaful  operation  might  have  been  undertaken.  The 
principles  of  operation  are  those  described  when  treating  of  sarcoma. 

Fungu9  or  Hemia  Testis. — This  tenn  is  applied  to  a  piotnision  &om 
within  of  testicular  tissue  through  the  tunica  cdbuginea  and  the  skin  of  the 
acrotum.  It  occurs  in  connection  with  inflammatorj  or  with  malignant 
disease,  and  is  seen  therefore  in  two  forms — benign  hemia  testis  and 
malignant  hemia  testis. 

In  the  malignant  foma  the  protruding  mass  (fungus  hffimatodes)  consistB 
of  new  gTowth,  and  contains  no  testicolar  tissue  In  the  benignant  foma 
the  piotrosion  consists  of  much  granulation  tissue  and  little  testicle  sab- 
stance,  and  is  usuallj  a  product  of  sjphilitic  disease,  although  it  may  some- 
times  OGCur  from  tubeiculosi&  Fungus  due  to  tubeicle  generallj  spiings 
fiom  the  epididjmis,  whilst  that  of  sjphilis  springs  from  within  the  sub- 
stance of  the  testicle. 

The  recognition  of  these  conditions  is  simple  enough,  and  the  diagnosis 
between  benignancj  and  malignancj  must  be  made  bj  a  general  survej  of 
the  historj  and  surrounding  circmnstances  of  the  čase. 

Treatment — Malignant  hemia  testis  can  be  treated  onlj  bj  castration. 
The  benignant  fomi,  if  small  and  tubeiculous,  maj  sometimes  be  oured 
hj  dusting  powdered  iodoform  over  the  fungus,  and  attending  at  the  same 
tirne  to  the  constitutional  condition ;  the  sjphilitic  fonn  should  be  dusted 
with  calomel  or  peroxide  of  mercurj;  and  iodides,  mercuij  and  tonics 
administered  intemallj.  In  this  latter  fomi  strapping  maj  sometimes 
with  advantage  be  applied;  and  this  failing,  Sjmes  operation  maj  be 
perfomned.  To  secure  success  bj  this  operation  it  is  necessaij,  in  the  first 
instance,  to  bring  the  surface  of  the  fungus  into  a  healthj  granulating  con- 
dition bj  one  of  the  treatments  just  mentioned.  The  parts  are  then  made 
as  aseptic  as  possible,  as  in  an j  operative  procedure ;  the  edges  of  the  circular 
opening  in  their  whole  thickness  of  the  scrotum  are  &eelj  excised,  and  are 
then  deeplj  undercut  aU  round,  and  to  an  extent  sufficient  to  allow  quite 
easilj  of  their  being  brought  together  over  the  fungus,  where  thej  are 
secured  bj  closelj  applied  interrupted  sutures  of  wire  or  fishgut  It  is 
sometimes  necesaarj  to  ahave  part  of  the  fungus  awaj  before  suturing. 
In  obstinate  cases  of  benignant  hemia  castration  is  the  onlj  remedj,  and 
should  be  the  usual  treatment  in  the  tubercular  form. 

Leprost  of  the  Testis. — The  testicle  is  a  localitj  of  earlj  and  constant 
implication.  The  gland  is  often  affected  when  apparentlj  normal,  and  its 
function  maj  be  compromised  or  entirelj  destrojed  during  the  first  or 
second  jear  of  tbe  disease.  In  a  tjpical  čase  the  changes  are  chieflj 
interstitial — proliferation  of  the  intercanalicular  septa  and  membrana 
propria,  with  resulting  compression  of  the  canaliculi.  Necrotic  foci  maj 
appear  in  the  infiltration.    The  cord  remains  intact  for  a  long  time. 

Neuralgia  of  the  Testis — Tkstalgia. — Neuralgia  of  the  testis  is 
characterised  bj  sudden,  severe,  and  paroxjsmal  pain ;  it  maj  be  due  to  causes 
situated  in  the  testicle  itself,  or  in  some  distant  part.  The  causes  situated 
in  the  testicle  are  contractions  of  infiammatorj  deposits,  minute  abscesses, 
fibrous  bodies  in  the  tunica  vaginalis,  small  encjsted  hjdroceles,  progressive 
atrophj,  small  new  growthB,  e.g.  fibro-mjoma,  or  injurj  to  the  vas  deferens. 

Causes  situated  at  a  distance  from  the  testicle  are  irritation  in  the 
proetatic  urethra,  stone  in  the  bladder  or  kidnej,  chronic  inliammation  of 
the  seminal  vesicles,  osaluria,  lithiasis,  gout,  rheumatism,  and  extreme 
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nervouB  depression  associated  with  phasphaturia  and  constipation ;  £ssure 
or  ulcer  of  the  anus  or  rectum,  are  also  occaaional  cauBal  conditiona. 

Trfatment.  —  Where  possible  the  cjiuae  should  be  ascertained  and 
removed ;  where  tliis  is  nut  ponsible  the  testis  shoiild  be  suHpended,  boweld 
daily  evacuated,  diet  regulated,  horizontal  reet  enjoined,  and  ice  or  hot 
fomentations,  or  an  anodjne  liniment — such  as  opium  or  belladonna — 
applied  iocally.  Moq>hia  niay  have  t*)  be  injected  occasionallj.  Division 
oi'  the  uervcB  of  the  si>eiiiiatic  cord  and  castratiou  have  been  prnctised, 
but  are  not  Ui  be  recommended,  except  in  the  rare  cases  of  neiiralgia  from 
a  new  growth,  or  from  the  contractiou  of  some  old  inliammatorj  thickening 
in  the  epididyinis  or  testis,  which  no  other  methods  have  suooeeded  in 
improving. 

Mkthops  of  Supporting  or  Suspending  thk  Testicles. — An  em 
variety  of  bandages  have  l:)een  devised  for  thia  purpose,  and  "suspenders"  of 
diflerent  kinds  are  to  be  found  at  every  drug  etore  or  surgical  instrument 
maker'a.  The  cliief  fault  of  Kuspeudera  lies  iii  the  fuct  tbat  they  lit  only  by 
accident ;  as  a  rule  they  are  loo  bight  in  8ome  parts,  and  toi^  loose  in  others, 
BO  that  the  uniform  compression  which  is  essential  to  the  relief  of  swollen 
and  tender  parts  cannot  be  secured  by  their  aid.  FoTtunately,  however, 
moro  than  efficient  substitutes  are  eaBily  and  siiiiply  made. 

The  testicle  can  be  well  supported  l:iy  two  handkerchiefs,  either  of  silk 
or  ootton — prefcrably  the  former — appUed  in  the  following  manner :  A 
handkerchief  is  folded  corner-way8  to  the  width  of  an  ordinary  belt  and  is 
then  tied  Becurely  round  the  waiBt.  Tlie  second  haniJkerchief  is  foldeil  once 
corner-way8  into  a  triangle.  The  centre  of  its  basti,  with  the  apex  forwards,  is 
placed  behind  the  ecrotum,  and  ita  "  angular "  ends  are  then  brought 
forwarda  on  either  side  of  tlie  genitala  up  to  the  "  vfaistbelt "  where  they 
are  secured.  The  apes  of  the  triangle  is  now  brought  forward8  over  the 
scrotum,  and  ift  carried  upwardH  in  the  median  line  to  the  waiatbelt,  under 
■which  it  is  passed  and  turned  dowTi  and  fastened  Becurely  with  a  safetj- 
pin  ;  the  pressure  on  the  BWollen  parts  being  determined  by  the  tightness 
of  this  apical  portion  of  fche  triangle. 

Von  Baer's  l^riangie. — A  better  method  of  securing  a  drossing  ou^  or  of 
8Up]]ortiug,  the  scrotum  or  testicles  is  by  meaus  of  "  von  Baer'8  triangular 
bandage,"  which  is  applied  as  followB  :  An  eighteen-inch  aqiuire  of  aurgic 
lint  or  other  soft  textile,  from  which  the  selvage  bas  been  torn,  is  cut  from' 
comer  to  comer  into  two  equal  triangular  halves.  To  the  rectangular 
apex  of  one  of  these  is  8ewn  two  twenty-iucli  lengths  of  two-im;h  bandage, 
and  to  each  of  the  angles  at  the  base  is  sevvn  a  thirty-8ix-inch  length  of 
the  same.  The  triangle  is  now  laid  over  the  genitals  and  hypoga8trium, 
with  its  base  upwards  and  its  apex  reaching  behind  the  scrotum  to  the 
perineum,  where  it  m  lirmly  beld  by  pansing  one  of  the  stripa  attached 
to  it  under  each  thigh  along  the  gluteal  fold  to  the  outer  side  of  tlie 
great  trochanter,  where  they  are  tirmly  held  by  an  assiatant  so  aa  to  prevent 
the  triangle  being  drawn  forward8.  The  stripa  attached  to  the  angles 
ab  the  base  of  the  triangle  aro  now  carried^  one  in  each  direction,  round 
under  the  pelvia,  and  are  brouglit  forwardH  between  the  iliac  crest  and 
great  trochanter  acrosa  the  triangle  about  one  inch  below  its  base,  and  are 
tied  firnily  together  in  the  middle  line.  The  strips  from  the  outer 
side  of  the  tliighs  are  now  carried  forwards  and  inwards  ocross  the  outer 
third  of  the  gnjin,  and  are  fastened  with  Bafety-pin8  to  the  base  of  the 
triangle,  which  is  tumed  doMm  to  meet  them  over  the  stripa  which  have 
encircled  ihe  pelvia.  An  opening  is  lastly  made  in  the  triangle,  through 
which  the  penis  is  drawn. 
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On  "  strapping"  a  Testis. — The  whole  acrotum  muet  be  shaved.  The 
aifected  testis  is  separated  from  its  fellow  and  gently  pressed  iuto  the  lowest 
part  of  the  acrotum.  A  strip  of  adhesive  plaster,  three-lburths  of  an  ineh 
wide  and  twelve  inches  long,  in  now  bound  tran8ver8ely  round  the  acrotum 
above  the  testis,  sufficientlj*  tight  to  prevent  the  testis  slipping  back 
through  it.  A  second  or  eveu  a  third  circle  of  strapping  is  applied  belovv 
the  tiret,  pressing  the  gland  more  and  more  downward8.  Longitudinal 
stripa  are  then  applied,  reacbing  from  the  eucircling  strapping  ou  one  aide 
over  the  testis  to  the  other  aide.  These  stripa  overlap  each  other,  and  are 
repeated  nntil  the  gland  is  weU  covered  in.  A  tinal  strip  of  eucircling 
plaster  ia  bound  round  the  "  neck  "  of  the  sw6lling  to  make  ali  secure,  and 
the  acrotum  ia  finally  supported  in  a  suspensor}'  arrangement  of  some  kind. 
If  thougbt  neceasarj  ointments  spread  on  Unt  maj  be  applied  under  the 
strapping.  The  dressing  sliould  be  changed  as  soon  as  the  iiuprisoned 
testicle  is  found  to  be  shrunkeu  within  it. 

ExcisiON  OF  THK  Testicle  (Castration). — The  pubeH  and  ncroUim  must 

be  ahaved  and  made  aseptic.     An  incisiou  through  tlie  skiii  and  deeper 

tiflBues  is  made  from  the  extemal  abdominal  ring  to  the  bottom  of  the 

scrotum,  and  the  cord  and  testis  laid  bare.     The  cord  ia  now  iaolated  close 

to  the  extemal  ring,  the  tostia  Bqueezed  out  of  its  bed,  and  the  soft  parta 

whicli  attach  it  to  the  scrotal  tisaues  divided  freelj  until  the  testicle  ia  held 

in  by  the  spermatic  cord  only.     The  cord  may  now  l>e  deidt  with  in  several 

['*niy8,  but  whichever  method  maj  be  adopted  it  is  important  to  ha  ve  a 

Secare  hold  of  ita  central  end  until  ali  its  vessela  have  been  secured.     It 

inay  be  transfiKed  with  an  aaeptic  atout  double  slik  ligature^  which  is  dividod 

at  its  looped  extremity,  each  half  tied  separatelj  about  ita  own  sectiuu  of 

the  cord,  and  the  cord  then  cut  through  half  an  incfi  below  the  ligature; 

or  the  cord  maj  be  caught  temjK)rarilj  in  a  clamp  or  \vith  arterj  Torcepa, 

divided  an  inch  beIow,  and  the  vesaels  on  its  divided  face  caught  aeparatelj 

or  in  small  clusters,  and  tied  as  in  an  ordinarj  amputation.     The  i>08ition 

of  the  vessels  in  the  cord  haa  been  referred  to  (paj^e  25).     Three  arteries 

[must  be  included  in  the  ligatures — the  arterj  to  the  vas  deferens,  the  cremas- 

i|eric,  and  the  spermatic.     It  is  often  impossible  to  identifj  the  arteries 

'from  the  veins.     The  mouths  of  the  Intter  veasida  gape  when   divided; 

thej  are  readilj  seen  and  easilj  eecured.     Both  veina  and  arteries  together 

tre  pioked  up  with  arterj  forceps,  and  secured  with  ailk  or  catgut  ligatures. 

The  two  sets  of  veins  maj  be  tied  in  separate  masses.     If  the  scrotal  tissues 

are  invaded  bj  disease  the  affectcd  area  muat  be  taken  awaj  between  elliptical 

rinoisions  running  wide  of  the  lesion.     In  operatiiig  for  malignant  growth8  it 

IB  desirable  to  remove  the  cord  as  high  up  as  possible,  and  for  this  purpose 

the  extemal  oblique  must  be  slit  up  in  the  length  of  its  fibrea  from  the 

external  to  the  level  of  the  intemal  ring.     The  iuguinal  canal  can  thon  be 

thoroughlj  cluared,  and  the  whole  extraperitoneal  part  of  the  oord  reniuved. 

Tbe  low6r  arched  edge  of  the  intemal  obhque  and  transversalis  muscles 

can  be  sutured  to  the  inner  surface  of  Poupart*8  liganient  with  continuous 

silk  or  catgut  siitures,  as  in  Ba83ini's  operation.  and  the  divided  sides  of  the 

,6Xtemal  ohlicjue  muacle  overlapped  as  in  the  0|>eration  for  radical  cure  of 

[hemia.     \Vliere  a  teaticular  tumour  is  small  or  of  moderate  size,  and  the 

ital  tissues  are  not  invaded,  it  maj  be  removed  bj  an  oblique  inoision 

'made  at  a  higher  level  than  the  one  above  described.     The  tumour  being 

forciblj  Bciueezed  up  on  to  the  pubes,  an  inoision  is  made  over  it  sufficientlj 

Ig  to  aUow  of  its  extruai<>n,  and  not  encroaching  upon  the  acrotum  if  it 

LD  b«  avoided.     The  cord  is  isolated  and  divided  aa  above  describe<l,  and 

tbe  testicle  cut  awaj  from  its  scrotal  attachments.  in  doing  which  it  b  im- 
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portant  to  secure  bleeding  veseels  os  thej  are  divided,  othervvise  thej  are 
drawn  back  deep  into  tbe  Bcrotal  pouch,  where  tbey  are  difficult  again  to 
lind,  and  where  also  they  may  be  eaailj  overlooked  until  a  8ubsequently 
developed  b^ematoma  iudicates  their  pre&ence.  In  castration  for  tubercular 
testis  the  vas  deferens  may  be  separated  from  its  own  artery,  and  torn  away 
by  traction  in  ibs  length  from  its  deeper  attachments  to  tbe  bladder  wall  and 
prostate.  In  thia  way  tbe  whole  of  the  vaa  muy  be  Bafely  rernoved  ;  a  great 
advautage  in  those  where  an  affected  seminal  vesiole  is  also  to  be  taken  a\vay, 
Betbre  woundfl  in  the  scrotum  are  closed  it  is  very  desirable  to  tie  every  bleed- 
ing point,  as  h^matoma  forma  so  readily  in  tbe  loose  tisaue  of  tbis  part,  and  is 
liable  to  broak  down  and  delay  »inion.  A  post-operative  scrotal  htematoma 
should  be  cleared  out  afc  once  by  aeparating  the  lips  of  tbe  wound  to  the 
neces8ary  extent,  the  leaking  vessel  found  if  possible  and  the  parts  being 
.subsequently  well  supported  by  meana  of  8oftly  compressing  dressings. 

Scrotal  vvounda  shoiild  be  sutiired  through  their  whole  thickness,  and 
čare  taken  that  the  sutiirea  are  uot  too  tightly  tied.  Drainage  for  twemy- 
four  hours  ia  generally  desirable,  and  is  best  made  through  the  upper  angle 
of  tbe  woiind. 

The  wound  is  dreased  with  dry  aseptic  gauze  dressings,  and  tbe  scrotum 
carefully  supported  by  nieans  of  a  von  Baer'B  triangla  Draiuage  may  be 
dispensed  with  in  tweQty'four  hours,  and  sutures  removed  ou  the  £ftb 
day. 

HvDROCELK. — Underthis  term  is  described  the"watery/'  fluid  collectiona 
which  are  foriiied  in  and  about  the  tuuica  vaginalis,  epididymi8,  testis,  and 
oord  in  men,  and  the  round  ligamtint  in  women.  Hydroc«le8  should  always 
be  regarded  as  8ymptoraatic  until  the  e^istence  of  disease  or  defect  in  the 
parts  about  whicl\  they  form  has  been  negatived,  either  with  or  witbout 
the  aid  of  puncture. 

Hydrocrl(!a  ia  females  are  treated  of  in  the  section  on  diseasea  of  women. 

Hydroceles  in  malea  are  divided  into  those  of  (1)  the  tirnica  vaginalis, 
(2)  the  testis,  (3)  the  epidid^inia,  and  (4)  the  spermatic  cord. 

Hydrocele8  may  be  either  acute  or  chronic;  the  latter  largely  pre- 
dominating. 

Hijdroceles  of  ilie  tunica  i^ginodis  are  of  the  following  kinds : — Vaginal, 
congenital,  and  infantile. 

Acute  vaginal  hydrocth  is  aeen  in  traumatic  orchitis,  acute  epididyniiti8, 
and  after  injection  for  tht;  cure  of  a  hydrow^le.  Its  pathological  and  clinical 
pheuomena,  its  con8Bqueuces,  and  its  treatment  are  described  in  connection 
with  the  radical  cure  of  vaj^jinal  hjdrocele  by  injection. 

Chronic  Vaginal  Hydroede. — This  consists  of  a  collection  of  fluid 
in  the  sac  of  the  tunica  vaginalis,  and  appeara  either  aa  a  primary  or  a 
8ecoiidary  condibinn.  It  is  to  the  formtr  that  the  term  vagiual  hydrocele  is 
ordinarily  appLied,  and  which  alone  ivS  dealt  with  iii  this  section. 

The  aecoudary  hydrocele3  are  vaginal,  inasmucli  aa  they  are  effuaions 
into  the  vaginal  tunic,  but  they  depend  upon  8ypliilitic,  tuberculous,  or 
simple  chronic  inflammation  of  the  testis  or  epididy]uis,  aud  are  dealt  with, 
therefore,  in  connection  with  t  bese  aeveral  affections. 

The  causes  of  primary  vaginal  bydrocele  are  very  obscure,  and  little  \b 
knovvn  prj3itively  concerning  them.  In  the  great  majority  of  cases  hydro- 
cele  commences  insidionsly  and  without  any  apparent  cause.  It  is,  as  a 
rule,  quite  iiidependeut  of  any  inilammation,  and  is  a  mere  passive  effusion 
due  to  the  anatomical  and  mechanical  conditions  of  the  vessela  and  circula- 
tion  of  the  cord  and  testicles.  A  not  uncoiumon  cause  ie  found  in  the 
presence  of  tibroua  bodica  attached  or  free  within  the  vaginal  tunic.     They 
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ially  attacbed,  are  sometimes  cjstic,  and  not  infrequently  calcifj. 
The  liydatid  of  Morgagni  fumifibes  n  cerUiin  number  of  tbeni. 

The  fluid  froin  a  vaginal  hjdrocele  ia  U3nally  yellow,  but  inay  vary  from 
a  pale  straw  to  a  tiirbid  green  or  brouze.  It  is  odourless^  limpid,  and  trans- 
parent. It  is  neutral  in  reaction,  with  a  Bpecific  gravity  about  1025 ;  it 
containB  niuoh  albuniiu  and  a  smull  amount  uf  tibrinogen.  Under  tlic 
inicroscupe  ouly  a  few  small  celk  are  to  be  seen.  Not  infrHquently  it  con- 
taine  choleaterine  ecales,  which  in  old  standing  casea  become  very  plentiful 
and  till  tbe  fluid  with  gliateuing  particles.  The  quantity  of  fliud  contained 
in  a  vuginal  hvdrocele  varies  between  ounces  and  pints. 

If  the  hydrocele  bas  been  unirritated  the  tunica  vagiimlia  remaina  for 
long  unchanged,  but  in  old,  neglectod,  or  injured  hydrocele8  the  tuiiic 
becomes  hard,  thickened,  or  calcified  throughoiit  or  in  patches, 

Sy7nptomji. — A  jjyrifonn  Kwelling  on  one  side  of  and  linuttid  to  the 
scrotuui,  with  a  amooth  and  uniform  outline,  elastic  to  toucli,  tranalucent, 
duU  on  percussion,  and  giving  no  impulae  on  cougbiug,  are  characteristic  of 
vaginal  hydrocele.  One  aide  is  as  often  affected  as  the  other,  and  some- 
times both  are  affected  together.  The  shape  is  occa8ionally  roiind, 
isausage-shaped,  or  constricted,  like  an  hour-glasH  (hydrocele  en  bissac). 
TriiQHlucency  may  be  wanting,  either  because  of  the  opac.ity  of  the  fluid 
from  admixture  of  blood,  the  presence  of  choleaterine ;  from  tbe  milky, 
thickened,  or  curdv  nature  of  the  Huid  in  some  old  livdroccles,  or  from 
ity  due  to  the  thickcning  of  the  tunica  vaginalis  or  other  tiasues  of  the 

tum.     Fluctuation  uiay  be  obacui'ed  by  tensiou  or  by  thickeuing  of  the 

waU.  Testicular  sensation  i«  preseut  at  the  back  of,  and  tovvards  the  lo\ver 
of  the  swelling.  The  increaae  in  size  is  alo\v  and  painlesa ;  dragging 
nsations  are  referred  to  the  groin  and  loin.  Wben  fchere  is  a  large  hydro- 
cele  on  both  sidea,  the  skiu  of  the  penis  may  be  so  m\ich  dragged  u^rtju  tbat 
the  Uxly  of  the  penis  becomes  obscured,  and  the  opening  of  the  preputiul 
orifice  is  aH  that  remains  to  be  seen  of  the  organ. 

Diagno9is. — Hjdrocele  is  to  be  diagnosed  from  scrotal  hernia,  from 
hiematocele,  from  orcbitia  and  epi(lidytuiti8,  from  solid  tumoura.  A 
8welling  in  the  ficrotum  or  inguimtl  eaual  whicb  is  (1)  circumscril^ed,  (2) 
tiuctuant,  and  (3)  transparent,  is  a  hydrocele  of  some  kiud ;  and  haviug 
tablLshed  a  diagnosis  thua  far,  tbe  severa!  varieties  of  hydroceIe  are  to  be 
'diatinguiahed  from  each  other  by  the  following  aigns : — 

Vaginal  hydrocele,  large  and  uniform ;  pyriform  or  round ;  does  not 
encroacb  on  the  inguinal  canal ;  does  not  lessen  under  pressure  or  in  the  re- 
cuml»ent  position  ;  haano  impulseoncoughing  ;  testicular  sensation  preaent ; 
and  testis  apjtears  by  transmitted  light  as  a  dark  shadow  po8teriorly. 

InfantiU  hi/drocele  diflers  from  vaginal  iu  tbat  it  filla  up  the  inguinal 
nal  (it  may  exteud  into  the  abdomeu)  and  \ii\s  nn  impulse  on  coughing. 
Congenital  hydrocde  differs  from  infantile  hydi*ocele  by  lessening  on 
prasBore  and  disappearing  on  lying  down ;  its  impulse  is  direct  and  constant. 

Ali  the  hydrocelts  ff  the  cord  are  smaller  and  more  elongated ;  the  testis 
can  be  felt  l>elo\v  the  8welliug  and  can  be  separated  from  it. 

IHffuged  hijfJrocele  of  tfie  cord  is  alway8  more  or  less  sauaage-shaped, 
and  when  punetured  a  clear  fluid  comes  away  in  spots  iustead  of  in  a  steadj 
atreAui. 

Enctf&ted  hydrocele  of  Uit  epididymis  is  usually  lobulated  and  rarely  of 
large  eize ;  the  testis  is  beIow  and  inseparable.  The  chief  distinction  is 
fouud  after  tapping.  in  the  watery  character  of  the  \vithdrawn  fluid.  its  low 
spocific  gravity,  the  comparative  absence  of  albumin,  and  the  preaenoe  of 
8[»ermat<)ZOH. 

vou  XI  4 
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Trenlment  of  Vagina!  Hijdroede. — Spoiitaneous  cures  occur  occaaiouaU}' 

in  children,  but  are  not  to  be  looked  for  in  adults.  In  the  joung  the  fluid 
may  be  absorbed  under  stimulating  lotions,  or  by  frequently  painting  small 
patx)he3  of  tincture  of  iodine  on  the  scrottim  over  the  8welling ;  in  adults 
the  hjiirocele  miiy  disappuar  after  au  attack  of  iutlainmation  of  the  testicle, 
tbe  cavity  of  the  tuuiaa  vaginalis  becomiug  obliterated  probably  by 
adhesive  indamination,  such  as  occurs  after  treatnient  by  injection.  It  is 
on  account  of  ita  bulk,  weight,  or  unsightliness — not  because  of  pain  or 
dangcr  to  life — that  troatirient  of  hydrooelt^  is  required.  In  yoimg  persona 
daiuage  uiay  be  done  to  the  testicle  o^ving  to  the  dragging  etlects  on  the  vas 
deferens  and  epididyuiiB,  and  to  the  atrophy  of  the  testicle  by  thickening 
of  ita  tunica  albiiginea  and  fibrosia  of  the  gland  tissue.  Palfiative  treat- 
ment  conainta  in  drainini:^  olf  the  Huid  by  tapping  \vith  a  fine  trocar  and 
cannula.  The  position  of  the  testicle  should  alway8  be  ca.refuUy  niade  out 
in  order  not  to  wound  it  with  the  trocar,  and  iii  making  the  puncture 
cutaneous  and  deeper  veins  niust  be  carefully  looked  for  and  avoided.  A  point 
for  puncture  in  ordinary  cases  ia  chosen  on  the  front  of  the  scrotum.  at  the 
junction  with  itH  opji^r  and  uiiddle  thirda.  where  tlie  skin  ahould  be  care- 
fully  cleansed  with  methylat-ed  špirit  before  the  puncture  is  made.  A 
standing  patient  ie  moat  convenient  for  the  operator ;  or  he  may  sit  on  the 
extreme  front  of  a  chair  with  his  body  leaned  back,  and  his  legs  extended 
and  spreiid  \riilely  apart.  A  triKiar  and  oauuula  of  Lhe  size  of  a  No.  2 
catheter  nuist  be  carefully  sterilised.  This  can  b«  done  by  boiliug  them  in  a 
test  tube  over  a  špirit  lamp  for  a  few  minntes  just  before  uaing.  The 
Burgeon  stands  or  eits  in  front  and  to  the  right  of  the  patient,  graaps  the 
Bcrotum  from  above  and  Ijehind  in  hLn  left  hand,  luaking  the  tissues  tenso 
over  the  »welling.  The  trocar  is  held  in  the  rigbt  hand,  with  the  index 
tinger  oa  the  cannula  aboufe  an  inch  from  its  end,  for  the  purpose  of 
marking  tbe  depth  to  which  the  instnuiienb  is  to  be  thrust.  A  rapid, 
firm  fltab  is  made  in  a  dir&ction  backvtards  an<l  upvvards  a«  far  as  the  index 
tinger  will  allow;  and  as  tho  trociir  is  withdrawn  out  of  the  cannula,  the 
canrnila  ninat  be  piisbedon  iuto  the  scrotum  nearly  to  ita  end,  eo  as  to  avoid 
the  alipping  olf  from  it  of  the  contracting  and  receding  proper  tunic  of  the 
hydrocele.  The  fluid  will  escape  through  the  cannula  without  pressure,  but 
it  m  better  to  kee])  the  left  liand  BU])i>orting  the  tumour  until  it  is  einpty. 
When  the  tluid  has  ceased  to  llow  the  end  of  the  cannula  ehould  be  closed 
by  the  tip  of  a  finger,  and  the  instrument  quickly  withdrawu  ;  the  edges  of 
the  puncture  being  held  together  between  finger  and  thumb,  and  sealed 
with  a  litfcle  tiexiIo.  collodion  or  atrapping.  The  scrotum  shoiild  he  thicklj 
covered  with  aseptic  cotton  wool  and  supported  with  a  haudkerchief  or 
BuspenBory  bandage.  It  is  advisable  for  a  patient  to  keep  quiet  for  a  few 
hours  afterwards.  Faintness  Ls  occaBioualIy  aeen.  The  risks  of  the  opera- 
tion  are  the  vvoundiug  of  a  vessel  in  the  scrotum,  puncture  of  the  testis, 
and  local  septic  infectiun  and  its  cou8equence8. 

llie  Eadical  or  Curntivf  Treatment — The  methods  employed  for  the 
radical  cure  of  vaginal  hydroc€le  are  (1)  injection,  (2)  incision,  and  (3) 
exciaion. 

(1)  The  Injfttion  of  Ivritating  Liqiiids. — This  ia  a  safe  and  usually  satia- 
factory  methoil  of  treating  small  and  modenite  sized  simple  hydrocele»  in 
vrhich  the  sac  Ls  not  greatly  thickened  or  indurated,  and  wliere  no  loose  or 
peduneulated  bodiesare  present  within  it  It  is  inapplicable  to  children  and 
feeble  o!d  men.  Recurrences  are  8een  in  ab</ut  5  per  cent  of  cases  treated 
by  injection.  Of  the  mauy  Iiquid8  vviuch  liave  been  employed,  mentioii 
only  need  be  made  of  two — tincture  of  iodine  and  liquefied  carbolic  acicL 
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The  injectioD  with  iodine  ebould  be  carried  out  as  followB : — The  akin  of  the 
acrotuiu  and  the  inHtrumentfi  must  ite  iiiade  aseptic  The  fluid  in  carefully 
drawn  off  with  a  medium-sized  trocar  aud  cannula.  By  means  ot'  a  glass 
ByTiBge  aboiJt  two  drachms  of  a  5  per  cent  freshlj  preparcHJ  sterile  sohuion  of 
oocaine  or  eiicaine  are  injected  through  the  cannula,  left  for  about  a  minute, 
and  then  alIoweil  Ui  escape.  Al)out  half  an  ounce  of  tincture  of  iodiiie  is 
Dow  8imilarly  injected,  and  the  opeuiug  in  the  cannula  oloBed.  The  sac  is 
freelj  manipulated  and  shaken  to  iiisure  itB  every  part  coming  in  coutact 
with  the  iodine,  til)out  half  of  which  at  the  end  of  ten  minutes  is  allowed  to 
e8cape,and  the  cannula  is  withdrawD;  thesidcBof  thepunctiire  being  squeezed 
tightlj  about  the  iufitrument  to  prevent  the  escape  of  iodine  into  the  cou- 
nective  tis8ues.  The  puncture  is  sealed  with  collodion  or  strapping.  The 
patient  should  be  at  once  put  to  tied  for  a  few  davs,  the  acrotuni  supported, 
and  a  plain  diet  given,  Within  twenty-four  hours,  as  a  rule,  the  scnitum 
is  Hwollen,  hot,  and  tender,  and  an  evaporating  lotion  of  lead  and  opium 
Rhould  l)e  coustaDtly  applied  to  the  part.  Within  a  week  usually  the  patient 
maj  get  about  again,  weanng  a  suspensorj  bandage;  but  ali  BwelliDg  does 
not  djsappear  until  the  end  of  three  or  four  veeks.  Instead  of  tincture 
the  followiug  iodine  solution  inaj  be  useti : — Iodine,  40  grains  ;  iodide  of 
potafisium,  30  grains ;  water,  one  ounce.  The  pain  experienced  after  the  use 
of  iodine  varies  niuch,  but  the  acute  pain  of  the  injectiun  is  very  much  lessened 
— often  entirelj  neutralised — by  the  use  of  the  preliminarj  cocaine  injection. 

The  injection  of  carbolic  acid  hos  boen  more  popular  in  America  than  in 
this  country.  It  bas  advantages  of  its  owu  ;  is  quite  as  eflective  as  iodine, 
and  certainlj  cau^es  less  pain,  where  cocaine  hae  not  been  used.  After 
the  usiial  tapping  by  means  of  a  syringe  having  a  uozzle  8utticiently  long 
and  alender  to  reach  entirely  through  the  cannula,  alMJut  one  drachni  of 
pure  carbolic  acid,  liquefied  ■with  glycerine,  is  injected  and  allovred  to 
remain — the  sac  being  fxeely  manipulated  for  th«  purpose  of  distributing 
the  acid  freely  over  its  interior.  A  senae  of  wanuth  is  produced  which  is 
quickly  foUowed  by  a  decided  numhneas.  Suhftequent  treatmeiit  ts  practi- 
ually  the  same  as  where  iodine  bas  l>een  euipl(iyecl. 

The  mode  of  cure  in  eithercase  ia  either  by  univermtl  or  partia!  adhesion 
of  the  parietal  to  the  visceral  porlion  of  the  tunica  vaginulis  by  organiaa- 
tion  of  the  fibrinous  products  of  plastic  inl^ammation  ;  or  by  converting  the 
eerous  membrane  to  a  dull,  dry,  tibrou.s  cunditiuii  vrithout  povver  of  secreting. 

The  untoward  efTects  and  accideuts  that  may  follow  these  injections 
are:  e^cesaive  inflammation,  cellulitis,  sloughing, suppuration  in  the  sac,  or 
abaceas  in  the  scrotal  tissuea  Reciirreuce  may  take  plače  after  each  method ; 
indeed  hydroceIe  ocwi6ionally  recurs  after  everj'  known  method  of  treatment. 

Operative  Treatment. — The  open  method  of  treatment  by  incision  or 
by  excLsion  of  the  whole  of  that  part  of  the  tunica  vaginahs  which  lines 
the  scrotum,  but  vrithout  attempting  to  tnterfere  with  that  covering  the 
tcetes  or  epi<lidymis,  ahould  l>e  employed  in  preference  to  injection  in  the 
following  cases:  (1)  "VVhere  tlie  sac  is  very  thick,  cartilaginoua,  or  calcified; 
(2)  When  thereis  no  doubt  that  the  l»ydrocele  is  of  the  congenital  variety, 
or  is  a  hjdrocele  of  a  hemial  sac  with  a  small  opening  into  the  peri- 
toneum ;  (3)  Whero  liemia  complicates  hvdrocele,  and  a  radical  cure  of 
both  is  de^iired ;  (4)  When  loose  or  pedunculat+»d  iibrous  bodies  are  present 
io  the  tunica  vaginalis ;  (5)  When  there  ia  no  doubt  as  to  the  absence  of 
serious  organic  disease  of  the  testis;  (6)  When  a  vaginal  hydrocele  is 
afl80ciat**d  with  a  hydrocele  of  the  cord  and  an  inguinal  hernia. 

Treatment  hy  iTicision. — The  scrolum  having  been  shaved  and  the  parts 
ateriliaed,  the  tumour  is  grasped  firmly  behind,  and  a  vertical  incision  one 
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of  uonuectiTe  liaeue,  wbioh  unites  ite  several  coustituents  and  is  continuotm 
above  with  the  sheaths  of  the  abdominal  muscles,  wbile  l)elow  it  may  be  traced 
over  the  epididjinis  coiitiniioitsly  with  the  subseroua  connective  tieaue  beneath 
tho  tunicii  vaginalis,  T!ie  cremaster  inuacle  is  spread  out  u|K>n  its  outer 
surfaue.  This  connective  tisaue,  which  is  described  hj  some  auaUtniists  as  a 
separate  fascia,  the  tunica  vaginalia  communis,  bt^comes  occasiouallj  tlie  seat 
of  a  diftuse  aerous  inHltration.  This  ia  probablj  f>f  the  nature  of  an  oedetua, 
but  ite  caijses  are  oLscure.  Thia  connective  tiasue  ia  very  rich  in  lymphatics 
aud  Biuall  veine,  and  prDbably  any  obatnmtion  froui  pressure  above  and 
■within  the  abdomea  will  produce  the  dilTuse  hydrocele. 

Sympto/n3. — The  8welling  ia  uniform,  cylindrical,  or  pyriform,  with  the 
large  end  downward8,  The  base  of  the  turuour  ia  formed  t)y  the  firm  fibrous 
tissuB,  which  j  ust  above  the  testicle  forms  a  septum  below  \vhich  the 
effusion  cannot  extend.  The  emoothnesa  and  uniforniity  of  outline  are  due 
to  the  fluid  being  bound  down  by  the  tunica  vaginaha  communis.  The  cord 
is  larger  than  usual»  and  feels  somevvhat  like  a  soft  omental  hernia.  Testis 
and  epididymis  below  are  noruiaL  Pain  is  absent,  discumfort  from  the 
draggtng  vveight  is  felt  in  the  loin.  By  gentle  and  continued  pressure  the 
swelJing  can  Trn  mado  to  rccede,  biit  it  retums  quickly  when  the  pressure  is 
removed,  and  that  as  readily  when  the  patient  ia  lying  down  as  when  he  ia 
erect. 

Diagnosis  is  difficult  and  uncertain,  it  i*e8embles  most  closely  an  old 
tbickened  omental  hernia;  both  extend  upward  along  the  cord  into  the 
iuguinal  canal;  both  feel  8omewhat  dense,  biit  little  yielding  to  pressure, 
and  neither  is  scnsitive  to  handling.  The  points  of  distinction  are  chieflj 
th«  marked  cough  impulae  in  the  hernia^  ita  lobular  or  ^ranulated  feel,  its 
complete  reducibility,  leaving  the  cord  and  external  abdominal  ring  free 
and  clear.  Where  such  a  hernia  is  irreducible  diagnosis  is  very  difficult, 
and  can  only  be  determined  wheu  nece88iiry  by  careful  puneture  or  incision. 
From  an  entiy8ted  hydroceIe  tlic  diflused  iorm  uiay  be  kuovvn  by  ita  leaa 
clearly  marked  and  less  rounded  outLiue,  its  estension  upward8,  and  the 
alteration  produced  on  it  by  pressure. 

Treatinent. — Unless  this  form  of  hydrocele  attains  a  large  aize  and 
beconiea  consequently  a  real  incumhrance.  it  is  better  left  alone.  It  cannot 
be  8atiafactorily  emptied  by  tappiag,  as  the  fluid  comes  away  drop  by  drop 
only,  and  ia  secreted  ahnoat  as  quickly  aa  it  escapes.  If  for  any  reason 
radical  treatment  is  caUed  for,  complete  aseptic  GKcision  of  the  tumour 
along  with  the  testis  and  cord  aa  high  uj)  as  i)08sible  is  prohably  the  least 
dangerous  treatment. 

EncysUd  Hi/drocde  of  the  cord  is  the  term  applied  to  circuuiacribed 
serous  coUections  in  the  spermatic  cord  whieh  have  no  connection  with  the 
tunica  vaginalis.  Tbey  w«ur  in  any  part  of,  aud  affect  any  extent  of  the 
cord,  but  they  are  inost  coniinouly  met  with  in  tlie  inguinal  canal,  and  are 
U8ually  of  short  length.  More  than  one  may  be  present.  They  are  due  to 
efliisions  into  unobliterated  portiona  of  a  funicniar  process  which  haa  l>ecoue 
ahut  oflP  at  its  iipper  end  frora  the  peritonea!  cavity,  and  at  its  lower  from 
the  tunica  vaginalis.  Thoy  are  met  with  in  joung  patienta,  U8ually  on  the 
right  aide,  as  ovoid  or  elongated  circumscribed  tumonrs,  smootli,  ])ainlea8, 
elastic,  and  translucent.  They  are  apparently  freely  mobile,  and  when  of 
short  length  may  bc  pushed  or  coughed  in  and  out  of  the  inguuial  canal, 
either  toward8  the  jieritoneum  or  stm^tum,  in  the  readiest  manncr.  They 
are  often  mistaken  for  hernia^  because  of  their  marked  indirect  imjJuLse  on 
coughing,  but  are  ea8ily  distinguiahable  therefrom  by  their  translucency 
and  by  their  tension,  without  8ymptom8  of  strangulation  or  discomfort 
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of  anj  kinA  ExpIoratory  puncture  with  a  hjpodermic  sjringe  readilj 
levealB  their  uature.  When  aituated  afc  the  lower  end  «f  the  coni 
and  of  large  size  they  resemble  a  vagiiial  hjdrocele  or  an  eucjsted 
hjdrocele  of  the  epididymis,  bnt  can  be  diatingiushed  froui  these  conditiona 
by  the  testicle  below  being  separable  from  the  tiunoiir. 

Tn:atnu7tt, — TappiDg  may  be  tried  for  their  relief  in  the  firat  instance, 
but  ahould  they  retill,  complete  escision  is  a  8afe  and  radical  procedure. 
Enucleatitm  more  accurately  describes  the  removal  of  these  cy9t8  than 
exci8ion ;  for  if  čare  be  taken  to  cut  quite  dowii  to  the  proper  sac  of  the 
hydroceIe,  which  may  be  distinguishetl  by  itH  thinnesH  over  its  containing 
fluid,  and  by  the  eutire  abaence  of  blood-vessels  from  its  wall8,  tlie 
unopened  cy8t  may  be  shelled  out  of  its  bed  \\ithout  difficulty. 

Hydrocele  "  en  bissac  "  is  a  temi  applied  (1)  to  a  vagiual  hjdrocele  which 
is  conatricted  tranHver8ely  at  H*)iiie  part,  aud  lias  in  c<jnaoquonce  assumed 
the  shape  of  an  hour-glass;  the  coiistriction  depending  ou  a  lucatised 
etrucCural  resiatance  in  the  wall8  of  the  tirnica  preventiiig  uniform  disten- 
sion  of  the  sac,  and  (2)  to  the  abdominal  variety  of  infantile  hydnx:ele 
already  descritied  (p.  53). 

E7tq/8ted  Hydrocde  of  the  Testis  and  of  the  £pididymi8.-~^V\i\'  Huid  is 
contained  in  a  sacdiHtinct  from  that  of  the  tunica  vaginulia:  the  conditions 
must  be  distinguished  from  liydrocele8  of  the  cord  and  of  the  tunica  vagi- 
Dali&     It  oucurs  in  two  varietiea : — 

£ncy8ted  hydrocele  of  the  epididymi8. 
Encysted  hydrocele  of  testis  (properj. 

Enr.ysted  hijdrocele  of  the  epididymis  is  not  uncommon  in  middie-aged  and 
elderly  men.  Two  forma  have  to  be  distinguished: — 1.  The  comnioner, 
couaistiug  of  large  Gy8t8  containing  spurmalo/.Oii.  and  originating  \vibhin 
the  epididyims.  2.  The  rarer,  conaisting  of  emall  subaerous  cyBts  outside 
the  epididynii8  aud  not  containing  spermatozoa.  The  latter  are  eniall  ses- 
sile  or  pedunculated  cyBt8.  rarely  as  large  as  a  pea.  contain  a  little  serum 
<tnly.  They  give  rwe  to  no  8ymptoms,  and  call  for  no  treatment.  They 
&re  developed  from  the  so-called  hydatid  of  Morgtigui,  which  ts  a  remnant 
of  the  Miillerian  ducts. 

The  larger  variety  of  cjats  is  much  more  important.  They  are  U8ually 
found  close  to  the  upper  part  of  the  epididymi8,  and  arise  inaide  ita  paren- 
chynia.  Ttiey  are  often  mulLiple,  and  may  attaiu  the  size  of  an  adulb  Hst. 
They  inciease  8lowIy  in  size.  and  are  composed  of  delicate  fibro-cellular 
tifiBue,  lined  by  stratified.  cubical,  columnar,  or  ciliated  epitheUum.  Their 
contents  are  limpid  and  coloiirleas,  or  opalescent,  of  low  speoific  gravity 
(1004),  alkaline,  contain  only  a  trace  of  albumin,  and  are  rich  in  atilts,  chieily 
aodiuni  chloride.  They  usuaLly  contain  spermatozoa,  \vliicli  ai^e  uomL-timea 
quteecčnt  and  disintegrating,  sometimes  immature,  but  sonietimes  ehowing 
Ijvelj  movements  and  vrell-developed  structure.  The  origiu  of  these  cysts 
bas  been  much  diacuBsed.  Thp.y  may  Ijegin  in  an  efferent  seminal  tube,  or 
as  a  aimple  serous  cy8t,  into  which  a  tube  opens,  or,  what  is- more  probable, 
from  Kol>elt'8  tubes.  Sutton  has  remarked,  "  It  is  a  curious  fact  that  these 
cjsts  arise  in  those  structures  which  in  the  female  give  rise  to  parovarian 
cyBts,  and  are  therefore  morphologiGally  homologous  vrith  them." 

Symptomn  of  Ency8i(d  HydTocele  of  the  Epididymis. — These  ara  little 
innrked  at  first,  the  onset  being  very  inaidious,  and  the  growth  6low. 
While  amall  tbese  cveta  feel  something  like  and  have  been  mistaken 
for  an  additional  testicle.  Their  shape  ia  often  globular  aud  8omewhat 
bosBj.  When  large  or  multiple  the  outline  becomea  irregular  or  pyriform 
with  the  broad  end  upward8,  but  they  seldom  attain  to  the  aize  of  a  vaginal 
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hjdrocele;  tbey  are  fluctuant  and  transparent.  The  testis  should  alvvajs 
be  made  out,  and  \nll  be  found  below  and  never  behind  the  s^elling.  The 
tumour  cannot  be  separated  froin  the  testia;  ali  moveiuents  of  one  are 
followed  hj  the  other.  Puncture  with  a  fine  trocar,  and  a  chcmical  and 
microscopical  examination  of  tho  Huid  setbles  the  que8tion  at  oncc. 

Treatmeni. — These  cjsta  may  exi8t  for  many  jears  without  encum- 
brance,  and  no  treatment  niay  be  indicated.  Simple  puncture  and  emptying 
will  ofteu  suffice  if  anjthing  has  to  be  done  ;  but  if  more  radical  nieasures 
are  cjiUed  for,  cxcision  of  the  cy.sts  should  be  preferred  to  the  lesa  certain 
and  more  truublesome  method  by  injection  of  iiuid  irritants.  The  cy8t 
must  lie  fully  exposed  through  a  free  incision  in  the  scrotum,  and  its  capsule 
freed  as  far  as  possible  by  careful  dissection,  so  as  to  enucleate  it  from  its 
be<l  without  opening  it ;  if  the  aac  is  opened  its  walla  must  be  atripped  away 
from  their  couneetioua,  taking  čare  not  to  damage  the  testis  or  the  epi- 
didymi8.  Ali  bleeding  points  in  the  scrotal  tissues  must  be  secured,  the 
wound  closed  with  deep  sutures,  and  dry  aseptic  dressings  applied ;  the 
whole  being  well  aupported  by  a  triangular  bandage. 

Enti/sted  ffi/drocele  of  the  Testis  (jrroper). — This  rare  form  of  tumour  is 
situated  betvveen  the  tunica  albuginea  and  the  inner  layer  of  the  tunica 
vaginalis,  or  in  the  substance  of  the  tunica  albuginea  itself.  The  cysts  are 
U8ually  single,  of  small  size,  and  situated  nearly  alway8  on  the  anterior 
surfauo  of  the  testia.  It  is  probable  that  they  origiuate  in  small 
haemorrhages  \vhich  have  become  euca]mulated.  They  may  be  recognised 
as  verj  8lowly  forming  small  round  tenBe  svvelUngs  on  the  surface  of  an 
otherwise  healthy  testicle,  and  seldom  call  for  treatment. 

C(ym.plicatio7ifi  of  Hydrocde. — A  liydro<.'ele  may  be  complicated  (1)  by  the 
ooexi8tence  of  one  or  more  hydroceles,  or  (2)  by  tlie  presence  of  a 
hernia. 

(1)  MultvpU  Hijdrocelcs. — The  comblnation  most  frequently  met  with  is 
that  of  ordinary  vaginal  hydrocele  and  encysted  hydrocele  of  the  epididyiuis. 
It  is  probable  that  the  ency8fced  hydrocele  ia  formed  tirst,  and  that  owing 
to  the  irritiitiou  which  its  presence  produces  efTusions  of  tiuid  take  plače 
secondarily  into  the  cavitj  of  the  tunica  vaginalis.  Wlien  the  latter 
collection  haa  attained  a  large  size  the  ]jre8ence  of  an  encjaled  hydrocele 
may  ejisily  be  overlooked.  In  .su(;li  oases  when  the  vaginal  hydrooele  is 
tapped,  the  uaual  pale  jellow  Huid  escapes,  and  the  swelling  though 
diminished  is  not  removed.  If  then  the  trocar  be  thrust  onward8  into 
the  remaining  svFellings  the  chanicteriatic  watery  or  opalescent  fluid  of 
enoyflted  hydroceIe  escapea.  Another  combination  is  that  of  encysted 
hydrooele  uf  the  curd  \vith  vaginal  hydro(!ele. 

(2)  Comhinfition  of  HydToc€le  and  Hnnia. — A  large  hydrocele  predisposes 
to  hernia,  and  the  usual  combination  is  that  of  vaginal  hydrocele  with 
inguiual  or  scrotal  hernia.  The  two  8wellings  can  usually  be  distinguLshed 
if  atteution  be  paid  8eparately  to  their  chief  detcmiining  pointa.  Encysted 
hydrocele  of  the  cord  is  occasionally  complicated  with  inguinal  hernia.  The 
treatment  of  these  conditions  by  tappings  and  trussea  must  be  carried 
out  in  the  usual  way.  If  radical  measures  are  called  for.  some  open 
method  of  t>]M3ration— acoording  to  the  individual  features  of  each  čase 
— is  the  safeat  procedure. 

Impotknce. — By  impotence  ia  meant  the  incapacitj  for  coitus,  The 
causes  are  be^t  divided  into  two  heada:  those  which  are  physical  and  often 
permanent,  and  those  whi{di  are  psychica], — these  latter  being  often 
temporary,  frequently  exaggerated,  and  sometimes  imaginary  altogether. 
The  causes  of  impotence  in  the  male  are  many  and  varioue.     Fir8tly, 
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congeaital  or  acquired  defects  and  deformities  of  the  penis  and  testes,  euch 
as  extreme  conditiona  of  h^puspadina  and  epiapadiaa;  absence  of  penis; 
twisb8,  and  curvaturea  of  the  penis ;  or  a  j>er8i8ting  infantile  condition  of  the 
genital  organe  or  exce8fiive  size  of  the  penis.  Second]yi  inipotence  may  be 
acquired  in  the  course  of  several  diseasea;  thus  it  may  arise  from  mere 
mechanical  obstruction  offered  hj  the  size  oi'  large  acrotal  hernias  or 
hjdroceles,  in  which  the  bed}'  of  the  penis  ia  btiried  in  the  protuberauce  of 
the  tumonr.  The  same  result  in  also  seeiL  in  Kome  časen  of  elephantiasis  of 
the  acrotum  and  penis.  It  iaay  result  from  losa  of  the  power  of  exertion, 
which  may  be  due  to  eiceseive  8ex\ial  indulgeuce  or  prolonged  maaturbation  ; 
and  further  occurs  as  a  natural  8yTnptoni  and  feature  in  certain  acute  and 
chffmic  diaeiisea,  audi  aa  diiibetea  aud  albuuiinuria;  and  in  injurien  of  the 
braiu  and  spinal  cord,  sueh  as  toutusion  of  the  brain  urid  fracture  of  the 
epinal  column.  Tiurdly,  impoteuce  is  brought  al^out  by  the  prolonged  uae 
of  certain  druga,  such  as  the  bromides,  iodidea,  opium,  coniuui,  camphor, 
arsenic,  lead,  and  the  abuse  of  alcohohc  lirjuora.  Fourthly,  many  oases 
arise  from  psychica]  causes  in  which  impotence  is  due  to  Bome  meutal 
di8turl>ance,  or  to  some  deficiency  of  mental  power. 

Treatmeut  varies  with  the  cauae,  the  removal  of  which  is  ob^'iously  the 
key  to  the  cure.  The  lafit-mentioned  tvpe  must  l>e  dealt  vviUi  on  comnion- 
sense  lines;  forced  eHbrts  at  interuourBe  must  be  avoided,  and  sexual 
matters  muat  be  alIowed  to  take  their  own  course. 

Stkriutv, — Sterilitj  is  the  condition  of  inability  to  impregnate,  and 
must  not  be  confounded  vvith  impotence  or  the  incapacity  for  8exual  inter- 
course.  The  two  conditiona  are  distinct  though  they  may  coexi8t.  The 
causea  of  steriiity  in  the  males  are  chietiy  theae:  1.  Alalpositiou  or 
reteatiou  of  the  testis.  It  haa  been  already  mentioned  that  nearly  ali  such 
ttrstes  are  atrophic  and  sterile.  2.  Obsdructions  in  the  vas  deferena  and 
epididvinis  when  bilateraL  Congenital  strietureH  in,  or  absence  of  these 
parta  oecasiona]ly  occur;  but  in  the  great  majority  the  ohstructions  are 
acqaired,  and  are  residua  of  the  acute  epididymitis  of  gonorrhoea  or  the 
chronic  epididymiti3  of  tul)ercle.  Injury  to  the  vas  or  ei>ididynus  *)metime8 
occludes  their  canals.  3.  Obstructions,  strictures,  or  fistuhe  in  connecOion 
with  the  prepuce,  urethra,  ejaculalory  ducta,  seminal  vesicliis,  and  prostate. 
The  pin-hole  preputial  meatus  has  many  times  given  rise  to  8teri]ity  \vhich 
bas  disappeared  after  circumcision.  Strictures  of  the  urethra  in  duy  part 
of  its  course  may  become  tightly  cloaed  during  ereotion,  the  seminal  liuid 
regurgitatiug  into  the  bladder,  and  being  discharged  8ubseqiiently  with  tha 
urme.  The  ejaculatory  ducts  have  become  permaneutly  oocludeii  aft*^  the 
operation  of  lateral  perineal  lithotomy.  Fistulie  in  connection  with  the 
urethra,  seminal  veaicles,  or  prostate  may  allovv  of  the  escape  of  the  seminal 
fluid  through  adventitious  channels,  and  so  make  impregnation  imp<iasible. 

Anotber  condition  exi8ta,  and  has  been  called  aspermatism,  in  which  a 
man  who  has  6exual  desires  and  erection  tinds  that  the  act  of  coitus, 
however  prolonged,  is  never  sati8factorily  completed  by  an  ejaculation  of 
semen,  though  this,  accompanied  by  tlie  uaual  orgasm,  uuiv  take  plnce  at 
other  times. 

Tbe  treatment  of  st6rility  consists  in  ascertaining  tlie  cause  of  the 
condition,  and  treating  it  on  general  lines  so  far  as  it  is  capable  of  being 
treated. 
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Stnonvms  : — ScuTvy  Eickets,  Barl(no's  Disease — tke  MblUr-Barloto  DUease. 

1.  Introductort. — Of  those  who  have  made  a  studj  of  the  disease  which 
forms  the  subject  of  this  article,  eome  have  looked  upon  it  as  a  form  of 
rickets,  others  as  a  varietj  of  8curvy,  and  others  again  as  a  distinct  morbid 
entity.  These  several  opinions  are  rellected  in  ita  nomenclature.  Thiia 
Moller  of  Konigsberg,  who  first  described  such  cases  (in  1859  and  1862), 
used  the  term  "  acute  rickets,"  vhich  was  adopted  by  other  continentul 
phjsicians  wh(>  ufter\vai*d8  wTote  upon  the  subject.  among  whom  were  Buhn, 
Forster,  and  HirschBjjruug.  On  the  otlier  }iami,  in  1873,  similar  cases  \vere 
recorded  by  Ingerslev  in  Denmark  and  Jalland  in  London,  as  esomples  of 
scurvj  in  infants,  and  in  1878  this  \^ew  was  independentl7  taken  up  by 
Dr.  Cheadle  in  a  paper  which,  with  his  later  writing  iipon  the  subject,  naust 
alway8  rank  among  the  most  valuable  contribuLions  to  its  8tudy. 

In  one  of  Moller'«  caaea  the  exophthalnio8  present  during  life  wa8 
8hown  post-mortem  to  have  beeu  due  to  hitmorrhage  beneath  the  orbital 
perioateum,  but  the  Bimilar  hiemorrhages  about  the  long  bones  were  first 
demonstrated  in  a  ause  recorded  by  Sir  Thomas  Smith  in  1876.  In  1883 
Sir  Thomas  Bar!ow  placed  our  kuowledge  of  the  disease  upou  a  Grm  basis, 
in  a  clasaical  paper  in  which  the  clinical  features  were  confronted  with  the 
lesious  fonnd  after  death  in  a  series  of  casea ;  and  the  best  te3timony  to  the 
value  of  thiscontribution  is  the  fact  that  on  the  Contiiient,  infantile  8curvy 
is  iiow  utiually  apoketi  uf  jih  Burlow'H  discKse.  Like  Ur.  Cheadle,  he  adopted 
the  scorbutic  view,  aud  looked  upon  the  rachitic  changes  so  U8ually  present 
aa  coDBtituting  a  variable  and  not  an  essential  element. 

Since  that  tirne  papers  too  numeroua  for  meution  have  been  written 
upon  the  subject,  both  in  this  c.nuntry  and  abroad.  An  elalx>rate  colleetive 
investigatiou  bas  been  carried  out  in  the  United  States  uuder  the  auspicea 
of  the  American  l*ediatric  Society,  and  the  recent  resetircbes  of  Naegeli 
and  of  Schoedel  and  Nauwerk  upon  the  microscopical  changes  in  the 
Affected  iiones  may  be  referred  to  as  8upplying  new  facts  regarding  a 
feature  of  the  malady  which  liad  previou8ly  attracted  but  little  attention. 

2.  Clinical  Features. — Infantile  scurvy  is  usually  met  with  in  children 
between  the  ages  of  8ix  and  eighteen  montha,  most  often  before  the  com- 
pletion  of  the  ti  rs  t  year  of  hfe. 

Ita  most  conspicLioiiB  atid  characteristie  8ymptoma,  upou  which  the 
diat;nosia  rests,  are: — General  tenderness  and  pain  on  movement,  with 
resulting  paeudo-paralysis,  affection  of  the  gums,  and  the  development  of 
8welling9  upon  the  long  bones  aud  el8ewhere,  w!uch  are  due  to  subpcriosteal 
hsemorrhages.  These  phenomena  vary  widely  in  their  relative  prominence 
in  ditferent  cases. 

Tenderness  is  often  the  earliest  8ymptom,  and  there  are  good  grounde 
for  the  behef  that,  as  Dr.  Cheadle  suggests,  one  is  sometimes  justified  in 
formi  ng  th«  diagnosis  of  infantile  8curvy  from  this  syniptom  alone — 
certainly  such  tenderness  when  staudiug  aloue  is  sometimes  rapidly 
removed  by  antiscorbuCic  treatuient. 

The  infant  is  fretful,  cries  when  it  Ls  handled  or  moved,  and  often  criea 
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wheD  anj  one  approaches  its  cot,  Irom  mere  appreheneioa  lest  it  should  be 
moved.     AVashing  and  dreaaing  obvioualj  cause  severe  pain. 

As  a  result  of  the  painfulneas  of  any  movement,  the  limbs,  and  especially 
the  lower  liiubs  vrhich  are  uhiefljr  uflected,  are  apt  to  be  held  motionlesB.  In 
the  alighter  caaes  the  legs  are  held  drawn  up,  but  in  more  severe  ones  thej 
lie  flaocid  and  everted,  as  if  completelj  paraljsed.  Indeed  the  account 
given  hj  the  mother  is  often  tbat  the  child  has  loet  the  use  of  its  limbs,  as 
also  ia  cases  of  sjphilitic  epiphjsitis,  in  whiuh  a  similar  tendemess  is 
aaually  a  prominent  feature. 

The  a^ection  of  the  gums,  too,  is  usuallj  an  early  developed  sign.  It 
varies  greatlj  in  degree,  and  muat  not  be  regarded  as  affording  an  index  of 
the  severitj  of  the  disease.  It  is  greatly  dependent  upon  the  progress  of 
dentition,  and  in  children  who  have  cut  no  teeth  may  be  altogether  wanting, 
even  when  the  8welling8  of  the  limbs  are  weU  developed.  However,  even 
in  toothless  infants  the  gums  often  8how  a  purple  dlK^oloration  over  the  on- 
coming  incisors ;  and  when  teeth  have  been  cut,  the  Bwelling  and  discolora- 
tion  of  the  guma  is  usuttlly  confined  to  their  inunediate  neighbourhood. 
Later  on  the  gums  may  Ije  much  8Wollen  so  as  to  hide  the  teeth,  raw,  of  a 
deep  purple  colour,  and  mar  bleed  on  the  slightest  provocation.  In  the 
vrorst  cases  of  aH  they  form  neshy  eicrescences  protruding  bet\veen  the  lips, 
and  the  breath  may  Fiave  an  intense  foitur. 

The  fact  that  the  gums  may  appear  healthv  in  scorbutic  infauts  who 
have  no  teeth,  is  importaut  in  connection  with  diagnosis,  for  one  occaaionaUy 
meets  with  cases  in  which  subperiosteal  ha?morrhages  are  present,  in  aasocia- 
tion  with  general  tendemess,  but  in  which  the  confirmatory  evidence  which 
the  gums  usually  afford  is  wliolly  wanting.  It  is  more  common  to  meet 
with  mild  cases  in  which  tenderness  and  some  degree  of  gum  affection  are 
the  only  scorbutic  Bymptom8. 

Subperiosteal  hsemorrhages  are  most  coinmonly  met  with  in  the  lower 
limbs,  and  e.8j>ecially  near  the  lower  epiphyBiK  of  the  tibia.  How  cora- 
paratively  aeidom  the  ariuH  are  affected  is  well  8hown  by  the  American 
iitatistics,  which  include  131  cases  with  swelling»  in  the  legs,  as  against 
only  14  in  wliich  they  were  present  in  the  arms.  However,  I  have  seen  a 
čase  in  which  the  only  8\velling  wti.s  oround  one  humerus.  and  in  which 
the  gums  appeared  naturul,  there  being  no  teeth.  Here  the  diagnosis  of 
infantild  acurvy  vvas  confirmed  by  the  rapid  disappearance  of  the  general 
tendemess  and  local  8welling  under  antiscorbutic  treatment. 

The  size  and  chanicters  of  the  swellinga  are  not  8imply  dependent  upon 
the  amount  of  blood  eflused  beneath  the  perio8teum,  but  h\ho  upon  serous 
exudatioQ  and  hicmorrhage  into  the  muscles.  There  may  be  merely  slight 
thiokening  around  the  bones,  onlv  to  be  made  out  on  palpation,  or  the 
entire  thigh  or  leg  may  be  intensely  8Wollen,  and  the  Bkin  covering  it 
tightly  stretched  and  shiny.  The  colour  of  the  ekin  is  usually  natural,  and 
there  is  an  absence  of  any  seusatiou  of  local  heat  There  may  be  cedema, 
e8pecially  of  the  dorsum  of  the  foot.  Occasionally,  in  severe  cases,  a  soft 
crepitus  bears  witne38  to  n  fracture  having  occurred  in  the  immediate 
neighbourhood  of  an  epiphysi8. 

The  joints  are  not  implicated,  and  the  8welling  which  tends  to  be  fuoi- 
form  ceases  at  the  junction  of  the  shaft  of  the  bone  with  the  epiphjses. 

These  swelling8  are  not  coniined  to  the  bones  of  the  limbs,  but  may  be 
met  with  in  other  situations,  as  upon  the  ribs,  clavicles,  H<uipula;,  and  oven 
upon  the  erauial  bonea  One  »pecial  variety  ealls  for  mention,  namely, 
hsemorrhage  beneath  the  periosteum  of  the  orbit,  which  gives  rise  to 
exophthalmo8,    U8ually    unilateral    and    suddenly    developed,    sometimes 
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during  a  fit  of  crjing.  AVith  the  exophthalmos  there  is,  as  a  role,  some 
swelling  and  diacoloration  of  the  eyelid,  and  corneal  ulceration  niay  oocur  in 
severe  cases. 

As  bos  been  uientioned,  one  of  Mullei^a  caaee  shovred  this,  and  that  it  Ih 
no  very  e^ceptional  event  is  evideuced  by  the  American  statistics,  whereiu 
8weUing  or  protrusion  of  the  ejebaU  is  mentioned  as  having  been  observed 
in  49  out  of  a  toUil  of  379  cases,  and  wa8  expre8sly  stated  to  ha  ve  been 
attsent  in  110.  lu  18  cases  protrusion  only  was  mentioned,  in  9  cases 
8weUing  only,  and  iu  the  remaioiug  22  both  svvelling  and  protrusion. 
Cases  have  been  de8cril)ed  by  Mr.  Holmes  Spicer  in  which  such  eye 
phenomena  were  practically  the  0Dly  symptoms  present,  but  which  vielded 
to  antijscorlmtic  treatment. 

Sir  Thomas  £arlow  has  directed  attention  to  a  very  marked  depresaioa 
of  the  sternum  en  bhc  which  is  apt  to  be  present  in  seveTe  cases  of  infantile 
8curvy,  and  which,  in  its  extreme  form  at  any  rate,  is  due  to  separation  at 
the  costo  -  chondral  junctiona.  Weakne88  of  the  back  is  anotfaer  not 
unoommon  8ymptom. 

CutaneouB  hdemorrhages,  either  petechia^  or  vibices,  are  not  unoommon, 
and  bruising  may  follow  tritling  injuriea  Of  the  mucous  membranes,  that 
of  the  gums  is  by  far  the  commonest  seat  of  bleeding,  but  bkxxl  may  be 
passed  in  the  motions,  or  epiatasis  may  occur.  Of  the  American  cases 
htemorrlmges  trom  mucoua  membmnes  (e\cluding  hsematuria)  were  re|>orted 
as  absent  in  196,  and  as  occurring  in  164.  In  no  less  than  93  of  these  the 
bleeding  wa3  from  the  gums,  in  33  from  the  noše,  from  the  stomach  in  2, 
and  from  the  bnwel  in  37. 

Hiiimaturia  is  uot  uncommou,  and  may  be  a  very  early,  or  even  the 
only  Bymptora  of  the  scorbutic  state,  as  has  been  pointed  out  by  Dr.  Gree 
and  John  Thomson.  It  occurred  in  three  successive  caaes  rečen tly  under 
the  writer^8  čare.  Its  occurrence  afTords  no  e\idence  of  special  8everity  of 
the  disease.  Albiiminuria  may  persiat  after  the  blood  has  disappeared 
from  the  urine,  and  there  may  be  albimiinuria  apart  from  hiematuria. 

Aithough  in  the  milder  cases  there  mav  be  no  conspicuous  anaemia,  in 
severe  ones  it  is  usually  very  pronounced,  and  especially  in  those  in  which 
there  have  boen  exteusive  eubjteriosteal  lia'morrhage8,  and  here  there  is 
U8ually  a  cachectic  earthy  tint  of  the  skin.  I  am  indebted  to  Dr.  H. 
Thuratield  for  a  aumniary  of  the  results  of  a  series  of  blood  examinations 
whicl]  lie  has  made.  The  changes  observed  were  in  no  way  characteristic, 
but  resembled  thoae  met  with  in  cases  of  ordinary  rickets,  viz.  a  marked 
deticiency  of  haeraoglobin  and  a  uiuch  leas  conspicuous  diminution  in  the 
number  of  red  corpuscleB.  The  colour-index,  in  a  number  of  cases,  averaged 
0'5.  In  very  severe  cases  with  siibperiogteal  and  other  hiemorrhages, 
nucleated  red  corpueclea  were  seen  and  occa8ionally  some  poikilocylo8iB. 
In  the  absence  of  complication  the  leucocyteB  are  not  increaaed  in  number, 
nor  is  the  ratio  of  the  several  varieties  diflturbed;  but  where  severe 
hiemorrhage  has  occurred,  a  slight  leucocytosL9  is  observed,  the  increase 
being  confined  to  the  lymphocytea.  The  following  figuree  were  obtained  in 
a  čase  of  moderate  Heverity  in  a  child  one  year  old: — 

Hiemoglobin,  34%. 

lied  corpuscles,  3,040,000. 

IjflucocjteK,  ll,0*X). 
i  Po]ym«rphonuc]ear  leucocytes,  64%. 
Inckidingl  Lympliocytea,,  31%. 

I.  Large  iiiononuclear,  6%. 

As  a  rule  scorbutic  intants  are  not  wast6d,  but  their  muscles  are  uBual 
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8oft  and  Habbj.  Some  evidence  of  hckets  is  almost  always  present,  such 
as  beoding  of  the  ribs,  gaping  fontanelie,  or  delayed  dentition.  Hovvever, 
the  clinical  eigns  of  rickets  are  occaaiooallj  entirelj  wanting,  and  it  is 
exceptional  to  meet  with  rachitic  changes  of  a  severe  degree  in  such 
infante. 

Fever  is  no  essential  featuro  of  infantile  8cur^%  and  the  milder  cases 
often  run  a  practically  afebrile  courea  When,  however,  subperiosteal 
h«'mon'hages  occur,  there  is  apt  to  be  a  rise  of  temperature  to  101"  or  102^ 
Fever  may  also  result  from  the  development  of  complications  such  as 
broncho-pneumonia. 

The  diagnosis  of  infantile  seurvj  seldom  presents  auy  great  difficulty 
to  those  who  are  acquainted  with  the  ordinary  features  of  the  disease.  It 
is  chiefly  in  caaes  in  whicli  the  gum  affection  is  absent  that  any  difficulty 
arises,  or  in  thnae  in  which  one  of  the  lesa  comnion  manifestations,  such  as 
exophthalmos  or  htematuria,  is  the  earliest  conspicucuB  ftign.  The  gum 
affection  may  be  set  dovvn  to  an  ordinary  stomatitis,  and  the  swelling8  of 
the  limbs  have  not  infrequently  been  mistaken  for  sarcomata  or  for 
abeceaees  in  connection  with  acute  08teo-mycliti8,  and  incisions  have  some- 
timee  been  made  into  them^  which  have  only  revealed  the  prcBcnce  of 
blood-clot. 

As  has  been  mentioned,  a  similar  tendemess  and  p8eudo-para]y8ia  may 
aoconipany  8yphilitic  epiphy8iti8. 

The  prognosis  is  very  favourabie  in  the  milder  caaes,  provided  that  the 
disease  is  recognised  and  the  correct  treatment  is  initiated.  Uiider  such 
circumstances  r©covery  is  usuallv  rapid  and  complete,  nor  is  recovery 
unknown  even  apart  from  any  obvious  change  in  the  diet.  The  absorption 
of  extensive  subperiosteal  hieraorrhages  is,  hovvever,  naturally  a  matter  of 
Bome  tirne,  eB)>ecialIy  if  a  sheath  of  bone  has  been  formed  beueath  the 
aeparated  periosteum.  Of  the  effect  upon  the  later  development  of  the 
limbs  in  cases  in  which  fractures  have  occurred  near  the  epiphy8es,  I  have 
no  evidence  to  offer.  In  severe  casea,  with  eKtensive  hfemorrhages.  in 
infants  wh(>  are  extremely  anjemic,  and  whose  skin  haa  an  earthj 
cachetic  hue,  even  the  most  oarefxil  treatment  may  fail  to  briug  about 
any  improvement,  or  to  avert  a  fatal  ending,  which  may  be  tiastened 
by  bronchitis,  broncho-pneumonia.  diarrhcea,  or  some  other  intercurrent 
disorder. 

Now8day8  the  disease,  when  once  recognised,  is  not  allowed  to  run  its 
satural  course.  but  on  the  basis  of  the  early  cases  Sir  Thomas  Barlow 
laces  its  average  duration,  when  untreated,  at  between  two  and  four 
montliB.  In  some  of  the  early  cases  relapses  occurred  after  complete  or 
partial  recovery,  and  in  cases  iu  which  recovery  haa  followed  a  change  of 
diet.  relapses  may  naturally  occur  if  the  previous  vicious  sy8tem  of  feeding 
is  reverted  to. 


3.  MoHBiD  Anatomv. — Of  tliR  changes  observ^d  jtost  mttritm  in  infnnU  who 
have  fiuccurabed  to  infantile  scurvy,  the  chief  pathological  intere-st  centres  around 
(h^le^iodsin  the  lx>ne-Aaud  in  the  structuresaiound  them.  The  superticial  muscies 
[of  the  linil«  which  have  been  the  seaLs  t»f  conapiciious  swel!in^s  dtiring  life  are 
pale,  iind  present  a  sorlden  appoarnnce  lus  the  result  of  serous  infiltratiim,  whilst 
in  the  deoper  musoular  layers  tx>nsideruble  e\travasations  of  hluod  n)ay  be  uiot 
with.  The  piTiusteum  of  the  aifected  bone  is  found  to  be  thiek  and  liighly 
vaAcular,  but  hhows  no  evidence«  of  actual  intlauimation  ;  und  it  is  t^eparated 
fnim  the  underlying  bone  by  a  layer  of  blood-clot  of  greater  or  less  thiokne*«. 
The  e^travAftation  niay  be  t*onHne<l  to  one  end  of  the  bone  or  inav  cover  the  entire 
diAphysift,  whilat  in  extrenie  ca^^en  the  epiphyBe8  may  be  found  broken  off,  leavinff 
the  diaphysi«  conipleteiy  embedded  in  a  mase  of  blood-clot,  enclosed  in  a  hag  of 
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periosteum.  The  dot  varies  in  colour  accordin|i;  to  its  age,  and  may  8how  a 
laminat^  struoture  suggeative  of  a  series  of  distinct  hfeniorrhages.  In  coses 
of  long  stiinding  it  tnay  be  almost  complet«ly  decolorised  and  orgauised^  and 
may  be  enftheatlied  by  a  thin  bony  lamina  formed  Vjeneath  the  separated 
periosteuni. 

Hiemorrhages  also  occur  into  thc  bono  itself,  ospociaUy  in  the  neighbourhood 
of  the  epiphy8e8,  where  also  a  rarefaction  of  the  cancM^llous  structure  is  noticeable. 
The  weakening  of  tiie  bone  in  this  region  probably  has  an  iuiportant  &hare  iu 
deterniining  the  occurreiice  uf  fractures,  for  tlie  sepanUlou  of  the  epiptiyses  so 
often  observed  ia  usually  due  to  actual  fractureof  the  shaft  at  a  short  distance 
frora  the  epiphyseal  line.  However  in  some  iustances  there  is  a  true  separation 
or  lateral  diaplacenient  of  an  epip!iysis.  Hsemorrhages  may  also  occur  in  the 
ossifving  centres  of  the  epipliy8es. 

Tne  rarefaction  of  the  iKtnoa  ab<jve  referred  to  was  noticed  by  Sir  Thomaa 
Barluw,  who  in  one  of  his  cases  found  the  ribs  reduced  to  mere  thm  bony  shells, 
and  foruaed  a  conspiuuous  feature  in  the  bone«  which  were  subinitted  to  luicro- 
scopic  exanniiatiou  by  Angel  Monev,  Naegeli,  and  8<;hoedeI  and  Nauwerk.  The 
German  iiivestigators  describe  a.  couhpicuuus  diiiiinution  of  the  lyn)phoicl  cells  of 
the  medulla,  which  corisists  in  the  niain  of  conneotive  tissue  eleraents  and  blood- 
vessels.  In  the  cancellous  tissue  tlie  trabeculjp  are  scanty,  and  the  nuraber  of 
osteoblnsts  are  inarkedly  below  the  normal.  The  denser  portiona  of  the  Ijone 
structure  are  also  jvHected. 

8L'hi>odcl  anfl  Nauwerk  attrilmte  the  rarefaction  of  the  bone  todeficient  fonna- 
tJon  rather  tlian  to  the  absorption  of  bone  previoualy  formed-  They  Ijase  thi& 
opinioti  upon  the  fact  tliat  Howslup's  lacunw  are  not  inoreased  in  number^ 
tfiat  the  osteoblasts  are  scanty  or  even  absent,  and  that  there  is  a  diminution 
rather  th.'in  an  inorease  of  osteoblasta.  They  are,  iiioreover,  inclined  to  connect 
the  defective  bone  formatioa  with  the  abnormal  condition  of  the  bone-inarrow 
abovB  referred  to. 

The  rarefaction  has  been  ascriljecl  Uj  the  intraoaaeoua  extrava.sationa,  but 
Naegeli  is  inclined  to  look  upon  it  as  a  i>rio]ary  and  characteriatic  fe&ture  of  the 
disease  which  precedes  the  occurrence  oi  hremorrhagic  lefiions. 

The  ordinarv  changes  n»et  with  in  the  bones  of  rachitic  infants  are  also  present 
in  the  great  n]ajorJty  of  the  čase«. 

Other  hif^morrhagic  lesioii.s  are  aUo  uiet  witht  but  these  are  not  characteristic 
of  iiifantile  scurvy.  Dloodstained  liuid  may  be  present  in  serous  eavities,  and 
there  niay  be  hiemorrhages  into  the  viacera  aa  well  as  into  the  superficial 
structureK. 

Sutherland  has  observed  suMural  Itfrmorrhagcs  in  a  caso  in  which  another 
exceptional  feature  wa.s  fraeturo  of  the  feniur  near  the  niifidle  of  the  nhaft. 

Lastly,  there  may  also  be  preaent  the  lesions  of  inter-current  disordera  such  as 
broncho-pneuniouia. 

4  ^TiOLOtiV  ANI)  PATnooENESis. — Although  infantile  scurvy  results 
froiu  errora  of  diet,  thesB  ermrs  iire  a«  a  rulo  «f  a  much  leas  grosa  character 
than  thoee  met  with  in  mauy  cases  of  severe  rickets.  Ab  a  matter  of  fact 
the  disease,  at  least  in  its  milder  formn,  ia  more  often  met  with  among 
infanta  in  favourable  surTouudings  than  amongat  thoae  of  the  clasa  from 
which  hoapital  pationts  are  mostly  drawn. 

It  has  beea  pointed  oul,  by  Dr.  Cbeadl«  aad  otherH,  that  the  anti- 
scorbutic  propertioa  of  milk  are  not  of  a  high  order,  and  they  are  apt  to 
be  impaired  or  destrojed  bj  the  varioua  modea  of  preparation  so  largelj 
reaorted  to,  auch  as  condenaation,  peptonisation,  and  the  prolonged  heating 
required  for  eftectual  sterilisation.  It  wl11,  indeed,  be  luuiid  that  in  most 
cases  of  infantile  acurvj,  milk  prepared  in  one  or  other  of  these  way8,  or 
humaniaed  inilk,  which  has  nndergoue  aterilisation,  has  been  the  main 
article  of  the  child'a  diet.  Tht-re  ia,  moreover,  evidence  to  show  that  the 
mere  raiaing  of  milic  to  the  boiling  point  is  not  whnlly  vvithout  a  aimilar 
effect.  Henee  it  is  evident  that  excessive  čare,  aa  distinguished  from  want 
of  eare,  in  the  feeding  of  infants  may  induce  the  disease,  and  thus  its 
companitive  frequencj  anioug  children  of  the  %vell-to-do  claaaes  ia  readilj 
explained. 
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However,  of  the  infants  brougbt  up  upon  Hteriliaed,  huruauised,  or  even 
condensed  milk,  only  a  small  proportion  develop  scurvj,  and  it  is  prohable 
tliat  the  risk  of  its  occurrence  is  removed  by  the  addition  to  the  diet  of 
some  freeh  element,  such  as  raw-meat  jiiice  or  tbe  juice  of  oranges.  On 
the  other  hand.  the  adrantages  of  sterilisation  uf  milk  as  a  preventive 
meaAure  are  obvious,  and  provided  that  tbe  reductton  of  its  antiscorbutic 
properties  is  recognised  and  guarded  against,  the  risk  of  scurvj'  need  not 
be  regarded  as  contra-indicatiug  its  use,  when  fresh  milk  canuot  be  relied 
apon. 

In  casee  in  which  fresh  milk  hae  been  giveu,  it  bas  uauallj  been  ouly 
for  a  short  period,  and  that  some  tirne  previouslj,  or  the  quantity  may 
have  been  wholly  inadequate.  or  the  milk  itself  may  have  been  of  inferior 
quality.  In  some  of  the  wor8t  cases  very  little  milk  of  any  kind  bas  been 
taken,  and  now  and  ugain  one  is  confronted  with  infants  who8e  diet  bas 
consisted  entirely  of  a  farinoceous  food  and  water.  It  is  in  such  cases  that 
infautile  scurvy  is  met  with  in  its  most  severe  forms,  and  it  is  probabIy  by 
repiacing  milk,  either  wholly  or  in  part,  tliat  the  proprietary  foods  which 
often  tigure  so  hirgely  in  the  dietary  of  scorbutic  children  conduce  to  the 
development  of  the  disease,  seeing  that  tbey  are  themselves  devoid  of 
antiscorbutic  properties.  However,  Holt  mentiona  two  cases  which  have 
come  under  bis  observation  in  which  8curvy  developed  in  infants  taking 
sterilised  ukilk  and  a  proprietary  food,  whf>  ret^jvoreti  vfhiMi  the  food  wafi 
8toi)ped,  although  tbe  lieattu^  of  the  milk  vvas  couLiuued.  In  some 
instances  tbe  hi8tory  forthcoming  appears  to  be  at  variance  with  wbat  bas 
been  stat-ed  above,  the  dietary  ahowing  no  conspicuous  error.  Nevertbeless 
the  scorbutic  lesions  present  are  unmistakable,  and  that  tbe  diet  is 
actually  at  fault  is  8howu  by  the  rapid  improvement  vvhiuh  »eta  in  ua  soon 
as  a  chauge  is  made.  Thus  in  a  čase  in  wbich  in  addition  to  subperiosteal 
6welling8  there  was  severe  afTection  of  the  gums,  the  infant  vvas  at  first  given 
fresh  milk  and  water  in  the  proportion  of  1  to  3.  After  tbree  montbs  it  bad 
milk  and  barley  water  in  equal  parts,  and  from  aix  montha  onwaTda  a  malted 
food  with  fresh  cow*s  milk.  The  milk,  for  wliich  an  Hdequate  priče  vvuh  jMiid, 
vas  just  raised  to  the  boiling  point,  and  from  the  age  of  sLx  montha  the 
amonnt  taken  daily  was  about  a  pint  and  a  half.  Nevertbeless,  under  tbe 
ordinary  antiscorbutic  treatment,  the  improvement  wa8  rapid,  and  recovery 
was  ultimately  complete. 

Such  cases  like  thoee  mentioned  by  Holt  seem  to  support  tbe  new  that 
eiTors  of  diet  vrhich  cause  8curvy  may  be  positive  rather  tban  negative,  the 
presencc  of  deleterious  ingredients  rather  tban  tbe  absence  of  antiscorbutic 
ones  (aee  article  "ScuRVV  in  Adults,"  page  66);  l)ut  if  tbis  l)e  tbe  čase, 
the  mere  addition  of  fresh  elementa,  without  change  of  diet,  should  fail  to 
cure  the  diseaae.  How  far  it  does  bo  is  a  point  which  calls  for  further 
investigation. 

Cases  have  even  been  recorded  occurring  in  breaat-fed  infants,  but  they 
are  certainly  very  rare,  and  in  most  of  them,  at  any  rate,  some  sj^edal 
ciicumstances  have  been  present,  such  as  inadequate  8upply  of  milk,  or 
impaired  health  of  tbe  nuraing  mother.  The  view  bere  adopted,  that  tbe 
diflease  under  consideration  is  identical  in  its  nature  with  the  &curvy  of 
adolts,  wl)atever  the  pathology  of  the  lattHr  niay  be,  bas  met  with  general 
aoceptanoe  in  tbia  country  and  in  the  United  States,  as  is  evidenced  by  the 
names  in  ordinary  use  for  it.  On  the  Continent,  on  the  other  band,  this  is 
not  tbe  čase,  and  tbe  great  majority  of  continental  observers  hold  either 
that  it  is  not  scorbutic  in  its  nature,  or  at  least  that  its  identity  with 
adult  scurvj  is  non-proven ;  and  tbia  is  why  the  name  of  Barlow'6  diseaae, 
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which  mu.kea  no  Buch  assumption  as  to  its  nature,  has  found  such  wide 
acoeptance  among  them. 

No  argument  adduced  in  support  of  the  scorbutic  theorj  approaches  in 
cogencj  that  based  upon  the  curative  effect  of  a  diet  containing  freah 
elementa,  such  as  unboiled  milk,  orange  juice,  or  raw-meat  juice.  Although 
in  the  most  severe  eaaes  such  a  diet  ia  not  capable  of  averting  a  fatal 
ending,  the  efifect  in  milder  cases  is  most  striking,  and  a  rapid  and 
continuous  improvement  under  appntpriate  leeding  may  be  confidentlj 
predicted.  So  uniform,  indeed,  are  the  results,  that  one  cannot  help 
regarding  with  suapioioii  cases  of  a  less  severe  kind,  diagnosed  as  example8 
of  infautile  scurvj,  iu  which  such  treatment  is  withouL  effect. 

It  has  l>een  observed  that  improvement  and  even  recovery  may  occur 
apart  from  any  deliberate  change  of  diet,  but  there  is  little  doubt  that  a 
sbght  change  in  the  conditions,  such  as  a  change  of  milk  supplj,  may  tnm 
the  Bcale  iu  one  or  other  dii-ection. 

The  character  of  the  gum  alfection  and  its  distribution  about  such 
teeth  aa  are  present,  as  alao  the  tendency  to  hsemorrhages  in  varioua 
aituations,  agree  with  whflt  is  seen  in  atfult  HCurvy. 

Those  who  reject  the  scorbutic  theory  are  not  prepared  to  take  so 
favourable  a  view  of  the  effects  of  antiecorbutic  treatment,  but  the 
Btrongest  argument  which  they  addiice  is  based  upon  the  special  and  very 
characteristic  tendency  to  subperiosteal  hiemorrhages  in  the  infantile 
disease,  lesious  which,  although  not  unknown  in  the  Bcurvy  of  adults,  are 
certainly  not  of  common  occurrence. 

It  has  also  been  objected  that  in  countries,  Buch  as  Russia,  in  which 
adult  8curvy  is  not  uncomnion,  the  infantile  affection  appears  to  be  very 
rare,  and  that  in  outbreaks  (*f  tnie  8curvy,  infants  8how  little  liability 
to  suffer. 

In  answer  to  the  first  objection,  it  is  urged  that  the  special  Iiability  to 
subperiosteal  hiemorrhage  may  be  due  to  the  age  of  the  patients,  and  to 
the  vasculHrity  of  the  tisHues,  which  are  in  a  condition  of  specially  active 
growth.  As  to  the  immunity  of  infants  during  so-called  epidemics  of 
8curvy,  fnrther  evidence  is  to  be  deaired. 

The  opponents  of  the  scorbutic  view  have  na  satisfactory  alternative  to 
offer  in  its  plače,  For  the  suggested  infective  origin  of  the  malady  no 
tangible  evidence  is  forthcoming,  and  the  view  that  we  are  here  dealing 
with  a  hiemorrhagic  diathesis  aesociated  with  rickete  does  not  take  us 
appreciably  further,  esj>ecially  in  view  of  the  fact  that  cases  are  met  with 
in  which  clinical  evidences  of  rickets  are  wholly  wanting. 

5.  Tkeatmbnt. — It  is  impOHsible  to  discuss  the  clinical  features  and 
8etiology  of  infantile  8curvy  \vithout  dealing  at  the  same  time  with  the 
subject  of  its  treatment,  and  the  importance  of  introducing  what  Sir 
Thomas  Barlow  speaks  of  as  "  living "  ingredienta  into  the  diet.  It 
therefore  only  remaina  to  give  in  this  final  section  some  details  of  the 
dit:tary  which  hrings  about  the  best  resulte  in  these  cases. 

Fresh  milk  should  be  substituted  for  any  form  of  prepared  milk 
hitherto  given,  and  if  the  supply  can  Bafely  be  trusted,  there  ia  little  doubt 
that  unboiled  is  to  be  preferred  to  boiled  milk  as  the  ataple  food  of  these 
patients.  However,  in  view  of  the  limited  antiscorbutic  properties  even  of 
unbf>iled  milk,  it  is  alway3  \vell  to  add  other  freah  elementa  to  the  diet, 
such  as  raw-meat  juice  or  orange  juice  or  potato  cream,  The  only  objfec- 
tion  to  raw-meat  juice  is  the  risk  of  introducing  the  ova  of  tapewornia  into 
the  alimentary  canal,  bub  this  risk  can  be  tu  a  large  extenb  avoided  by 
straining  through  line  rnualin — a  precaution  whioh  it  is  alwayB  well  to  take. 
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It  is  prepared  by  extracting  freah,  iincooked  meat,  Buch  as  bcst  ruiiip 
[pteak,  with  a  small  quaDtity  of  water.     Some  two  ouncee  of  raw  meat  are 

Lped  into  a  pulp,  to  which  half  an  ounce  of  cold  water  is  added.  After 
bodiiig  for  au  hour,  the  juice  is  expres8ed  through  fine  muslin,  and  a 
teos^Kjonful  tiiuy  be  added  to  the  infatiVs  bottle. 

The  juice  of  oraoges  is  readily  obtained  aad  palatable.  It  iiiay  be 
given  in  a  teaspoon,  und  may  be  sweetened  if  nece38ary.  When  orangea 
cannot  be  got,  the  juices  of  other  fniits,  eiich  as  grapea  or  Icmons,  may  be 
used  instead,  and  for  children  above  a  year  old,  well-baked  apple  may  be 
given  in  suitable  quantity. 

Potato  cream,  which  ia  highly  reeommended  as  a  potent  antiscorbutic 
jmedy,  is  prepared  by  passing  thoroughly  steamed  potatoes  through  a  fine 
^■ieve,  and  intiraately  mixing  the  Hne  powdery  material  so  obtained  with 
milk,  until  the  nii^ture  has  the  consistence  of  creauj.  Thia  may  be  added 
to  the  contents  of  the  bottle  in  doses  of  a  tea8^x)onfu],  which  may  l»e 
gradually  increased  to  as  mueh  as  a  tablespoonful  in  the  caae  of  older 
children. 

Hyg^enic  measures,  such  as  freah  air,  are  useful  adjuncta  to  the  dietetic 
itreatment.  Drugs  are  of  no  material  service  iu  the  treatnient  of  the 
»corbutic  condition,  but  in  the  periixl  of  convalescence  the  administratioa 
of  auch  druga  as  cod-liver  oil  and  imn  niay  be  indicated  for  the  trejitment 
of  the  rickets  and  anaiiuia  so  u8uaUy  present.  The  liabilifcy  bo  hicmor- 
rhages  and  to  fractures  near  the  epiphy8e8,  as  also  the  extreine  general 
tendernees.  call  for  great  čare  in  handliug  scorbutic  infauts. 

The  clothing  should  be  ao  constnicted  that  the  contortions  ordinarily 
entailed  in  putting  it  on  and  off  uiay  be  entirely  avoided,  but  the  child 
fihould  be  warmly  covered,  and  when  it  is  nece83ary  to  move  it,  it  should 
be  carried  upon  a  soft  pillow. 

TJnder  auch  treatnient  improvement  ia  rapid  and  ultimate  recovery 
complete,  provided  that  the  dia:'ase  has  not  reached  a  stage  at  which 
recovery  is  no  longer  to  be  looked  for.  The  general  tenderuesa  quickly 
diflappeara,  the  condition  of  the  guma  improves  from  day  to  day,  and  even 
the  svrellings  of  the  limbs  subaide  with  a  rapidity  which  is  surprising, 
conaidering  the  nature  of  the  lesiona.  On  the  other  hand,  the  absorption 
»f  masaive  aubperioateal  clots  naturally  takes  tirne,  and  it  may  be  months 
before  the  natural  contour  of  the  afiected  bonea  is  restored. 
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Inteoductorv. — This  disease,  which  \va3  forinerlj  tho  most  Berious  scourge 
of  the  navy  and  the  mercautile  marine,  and  vvas  the  cause  of  no  small 
mortality  amun^  tr(j<fpR  un  active  aervice,  ia  now  chiefly  of  liistorical  interest ; 
but  it  i&  stil]  i>ccasionally  met  \vith^  and  there  is  no  reasfjn  to  doubt  that  it 
would  reappear  with  ali  its  former  mali|j[nity  in  any  community  in  which 
the  conditions  whic.h  ga  ve  riso  to  it  Blumld  troin  any  cause  come  in  to  exist- 
euce  again.  The  last  severe  nutbreak  of  Hour\'y  in  the  British  navy  vvas  in 
1795,  vvhen  it  Keriously  eudangered  the  safety  of  Lord  Howe*s  ileet.  After 
this,  on  the  advice  of  Sir  Gilbert  Blane,  lime  juice  was  introduced  into  the 
navy,  and  it  gradually  found  its  vvay  into  tJie  mercantile  marine,  its  adop- 
tion  lieini^  made  cniiipuLsiiry  hy  AcL  uf  Parliament  in  tlie  ye^r  1867.  During 
the  last  hundred  year&  the  frequency  of  scurvj  has  p-adually  diniiuished, 
80  that  it  haa  ljec<nne  une  of  the  rarest  of  diseases.  Thua  duriiig  the  five 
y6ar3  eudin^;  1868  the  cases  oi'  .sc'urvy  adraitted  to  the  Se^imens  Hospital  at 
Grcenwich  were  on  au  average  85  ]ier  aiiiimu,  \vith  an  average  of  two  deatlis, 
while  for  the  h  ve  ye-iirs  endiug  1898  the  average  annual  admiasiunsamuunted 
to  only  1-4,  and  there  has  heen  no  fatal  c-ase  since  1887.  The  records  of 
other  largo  hoHpitala  in  ee^port  to\vn8  con  firm  thLs  coneliisinn.  Thus  out 
of  a  tutul  of  8089  jMitients  admitted  to  tho  men'H  ward.s  o(  the  Liverpool 
Eojal  Infirmar}'  duriug  the  la»t  tive  years  of  tlie  ceutury  whicli  has  just 
closed  oiily  twu  are  stated  to  liave  had  scur\y.  This  remarkable  improve- 
ment,  which  iuay  be  not  inappropriately  compared  with  the  diniinutiou  of 
amallpox  \vJiich  fo]kiwed  the  diBcovery  of  vac^iiuatiau,  Jias  hy  nn)st  authorities 
been  attributed  to  the  introductioii  of  Ume  juice  on  board  sliip ;  but  the 
general  iutruduction  of  steam,  eual)ling  fresh  supplies  of  food  to  be  more 
frequently  obtained,  the  adoption  of  better  methods  i>f  preaerving  food,  and 
the  prevalence  of  improvcd  hygionic  eonditii>ns  on  Ijoard  sliip,  niust  W 
credited  with  a  cousideralile  ehare  of  the  ameUoration  \vliich  has  takeu 
plače.  The  fuller  coneideration  of  this  point,  however,  had  beat  be  deferred 
to  the  section  dealing  \vith  the  čCtiology  and  prophylaxis  of  the  diaease. 

Clinical  Fkatitkes. — Tlie  Rymptoma  of  w;urvy  may  be-st  be  con- 
sidered  uuder  t^vvo  heads,  viz.,  thtine  anHociated  \vith  anternia  and  general 
raalnutritiou,  and  those  associated  with  a  tendency  to  ecc.hymoBes  and 
spontaneoua  hfemorrhages.  Tlie  ouset  is  generally  slow  and  insidiouH,  the 
8ymptoms  heing  those  of  progre^sive  cachexia  and  amemia.  The  complerion 
is  8aIlow  and  dnll,  and  of  a  loadeu  hue,  reminding  one  of  the  appearance  of 
the  Hubject  of  frequent  atLacka  of  malaria;  the  epidermis  is  dry  and  tenda 
to  de3quaniate>  the  conjimctiva  is  pearlj  white,  there  is  eitreme  phyBical 
weakuess  and  mental  aimthy,  together  with  sluirtness  of  breath  and  ]>iiins 
in  tho  back  aud  ]ower  limb«.  As  the  disease  advances  the  more  characteristic 
signs  t>f  sciurvy  appear.  The  guma  become  BwoIlen  aud  livid,  they  tend  to 
bleed  and  ulcerate,  and  may  actuallj  slough.  This  affection  of  the  gunis, 
though  generany  present,  is  not  conatant ;  it  bcgins  between  the  teeth,  is 
e8peeially  severe  in  the  neighlnjurhood  of  carious  tet^th  and  stunips,  and  is 
reduced  to  a  minimum  in  tlie  čase  of  edeutulous  aubjecta,  The  teeth  huried 
in  the  svvollen  and  bleeding  gums  l^ecome  loose,  and  inay  drop  out,  and 
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niasticatioa  is  ijaiuful,  aud  may  becoiiie  hupossible.  Tlie  other  characteristic 
sign  of  scurvj  is  the  occurreuceof  liannorrhages  from  the  iuucx»U8  meuiljraneB, 
or  into  the  substance  of  the  skin,  the  aubcutaueous  cellular  tissue,  ur  the 
deeper  atructnros  <5f  the  hodj.  Ecchjrnosea  of  v^arious  exteut  apjH?iir,  cluefly 
on  the  luvver  linilis,  wliich  present  a  bruised  appearance,  especially  evident 
in  the  region  of  the  knees,  and  brawuy  indurations,  ofteu  painful  aud  tender, 
arise  in  the  hams  and  calves,  aud  may  be  eo  deiise  and  abuudant  as  to  fix 
the  UmbK  in  a  seiniflcxed  position.  Node-Iikc  swellingH  are  often  observed 
over  the  tibia  owing  to  elTusion  l)etwccu  the  ];eri4wteuni  and  the  bone.  The 
breath  liaa  a  |>eculiar  oftensive  odour,  \vhich  may  be  a^gravated  by  alough- 
ing  of  the  giuus,  or  even  necrosis  of  the  jaw ;  the  buwelB  are  coustipated. 
but  the  appetite  is  inaintaincd,  and  there  is  no  thirst. 

Scurvj  is  leas  frequeutiy  met  \vitli  in  au  uucnnipHcated  form  than  in 
asBociation  with  other  diseased  conditions.  The  most  Jrequent  comjdica- 
tioDfl  are  probably  dysentery,  nialaria,  aud  8yj)lulis.  rr(tbably  some  of  the 
Bjmptoms  which  the  oider  physician8  attributed  to  8curvy  were  reaUy  due 
to  conipHcating  diseases,  but  uwiiig  to  the  iiifrequency  of  8cu^^'y  since  the 
more  searching  methods  of  modem  diaguosia  have  become  general  it  is 
diificult  to  speak  po8itively  on  this  point.  The  tissues  seeui  to  lose  their 
normal  reparative  power8.  ulcers  will  not  heal,  fracturee  will  not  unite, 
and  old  scars  raay  break  down,  and  even  fractures  which  have  healed  may 
become  disunited. 

MORBID  Anatomt. — As  might  be  iuferred  from  what  has  been  said  of 
the  infrequency  of  8curvy  in  recent  timee,  it  does  not  appear  that  any 
searching  investigations  have  l>een  made  into  ita  pathological  anatomy 
since  the  more  nuKlern  niothods  of  histological  reeearch  have  corae  into  use. 
The  obvioiis  naked-eye  apjtearances  are  such  as  might  be  espected  from 
what  W8  know  of  the  clinical  features  of  the  disease.  Decomposition  sets 
in  rapidly,  ecchymo8e8  ob8er\'ed  during  Hfe  persist  after  death,  and  are 
speedilj  merged  in  poet-mortem  staining,and  bkKxi-3tained  serum,  or  actual 
efTusions  of  blood,  are  formed  in  the  subcutaueous  areolar  tissue.  The 
brawny  svellings  obeen-ed  during  hfe  are  found  to  consist  of  firm  clots  of 
blo»xl,  more  or  lesa  decolorised  and  organised  accurding  to  their  age.  These 
ha^morrhagic  effusions  may  be  numerous  and  of  vanous  extent,  and  may 
occur  either  in  the  substance  of  the  musclcs  or  outside  their  sheaths. 
Similar  effusions  may  be  fouud  under  the  periosbeum  or  in  the  substance  of 
the  bones,  and  there  may  be  large  seroua  effusions,  more  or  leas  stained  with 
hlood,  in  the  great  seroua  cavities  of  the  body.  No  8atisfactory  explanation 
of  the  htemorrhagic  tendency,  so  characteristic  of  tlie  diaease,  has  been 
offered ;  investigations  carried  out  niore  e8pecially  with  regard  to  the  blood- 
reaselB  seem  to  8ho\v  tliat  they  are  free  from  morbid  chaiige.  Various 
ieaions  have  been  described  in  connection  with  the  viscera,  but  there  wa8 
nothing  distinctive  about  them,  and  they  were  probably  due  to  some 
aaBociated  morbid  conditions. 

DiAGNOSia. — The  diagnosis  of  scurvv  in  the  adult  can  only  present 
ditliculties  when  it  arises  under  unusual  circumstances,  in  which  the  ex- 
istence  of  the  dietetic  antecedents  is  not  obvious,  or  when,  os  has  been  known 
t-o  happen,  it  comes  on  inHidioiiHly  in  the  course  of  some  other  diseoae.  The 
presenoe  of  tender  gums  and  subcutaneous  ecehymoses  should  at  onco  arouse 
the  suspicions  of  the  phy8ician,  aud  the  disappearance  of  the  symptonis  when 
the  diet  has  been  changed  will  8peedily  confirm  them. 

rKOtJSOSis. — The  prognoai«  in  uneoniplicated  8curvy  is  a]ways  favour- 
abie  pruvided  the  appropriate  treatment  can  be  carried  out  at  once,  btit  in 
Mvere  caaes  it  is  neceft8ary  to  guard  against  any  sudden  exertion  on  the 
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part  of  the  patient,  the  tLssumption  of  the  erect  posture  haviug  been  known 
to  induce  a  fatal  sjTicope. 

Treatmknt. — The  treatment  is  almost  purelj  dietetic,  but  in  the  cases  oi' 
severe  exhauBtian,  which  aro  now  Roldom  rgcb,  the  greatest  čare  must  be  taken 
to  avoid  sjTicdj^il  attacks,  tlie  patient  beiii^  forbidden  tn  exert  hiinself  in  any 
way  or  evea  to  sit  up  in  bed.  Fresh  food,  aniinal  and  vegetable,  must  be 
adminiatered  in  small  quantities  and  at  frequent  iutervals.  In  un- 
complicated  cases  recovcry  is  imintemipt-ed  and  complctc,  but  the  presenee 
of  complicationB,  more  especiall}'  uf  dy8eutery,  uiay  will  fur  the  exereise  uf 
mucb  liare  and  judgment  in  the  management  of  the  patient. 

Etiolociv  and  Puophylaxis.— For  more  than  a  century  the  opinion  has 
been  ali  but  imiver3a]ly  held  that  the  essential  cause  of  scurvy  is  the  absence 
of  frcHh  vogetable^s  froin  tiie  diet,  and  inuuh  iugenuity  has  been  sjjent  in  the 
endeavour  to  ascertaiii  what  is  the  special  constituent  of  fresh  vegetable 
food  the  \vant  of  ^liich  gives  rise  to  this  diseaee.  The  freedom  froin  scurvy 
enjoyed  by  children  and  others  who  live  chiefly  or  exclii8ively  on  fresh 
milk  or  fireah  animal  food  makea  thiH  view  quite  untenable,  but  if  for  al^sence 
of  freah  vegetables  we  substituto  absence  of  fresh  organic  food,  whether 
animal  or  vegetable,  there  is  much  to  be  said  for  it. 

On  t!ie  other  hand,  it  haa  lately  been  maintained  ^th  much  8how  of 
playsibility,  especiallv  by  Mr.  F.  G.  Jackson  and  Mr.  Vaughan  Harley, 
that  flcur\^  is  not  a  deprivation  disease,  but  a  toxseiiua  arising  frum  the 
ingestion  of  decomposing  food. 

That  the  withholding  of  vegetable  food  is  by  itself  incapable  of  cau8ing 
8curvy  is  8hown  by  the  iinminiifcy  enjoyed  by  those  tribics  who  are  iinable 
to  obtain  vegetable  food  in  any  forui,  by  the  immimity  eujriyed  by  children 
and  others  who  subsist  fbr  luug  period«  on  fresh  milk  alone,  and  more 
particularly  by  the  esperience  of  Arctic  eiplorers,  such  as  Nanaen  and 
Johansen,  who  subaisted  for  nine  raonths  on  walru8  and  l»ear  tlesh  preserved 
orLly  by  the  cold.  On  the  other  hand,  there  are  plausihle  grounds  for  the 
view  that  scurvy  can  be  indiiced  by  a  diet  from  which  ali  kinds  of  fresh 
food  are  excluded.  Thus  it  has  l^een  asserted  that  sterilisation  or  prolonged 
boiling  of  milk  destroy8  its  antiscorbutic  proi>ertie3,  and  nearly  aH  cases  of 
acurvy  in  diildren  ean  be  traced  to  prolonged  fecding  nn  sterilisod  milk  or 
foods  that  Imve  beeu  d<xitored  in  bome  \vay  (see  articie  "  Infantilk  Scurvt"). 

The  \new  that  the  8ymptoma  of  scurvy  are  due,  not  to  deprivation  of 
fresh  food,  but  to  absorption  of  ptomaines  from  decomposing  mea.t,  seems 
to  be  indicated  by  the  fact  that  the  ingestion  of  a  regnlar  supplv  of  lime 
juice  hnH  lil  certain  iustauces  failed  to  keep  ofl*8curvy  when  preserved  meat 
formed  the  principal  articie  of  diet,  and  it  receives  some  support  from  the 
€Xijeriment3  of  Jackson  and  Harlcy,  who  observed  8yuiptQm8  closely 
resembling  luiman  scurvy  in  monkey8  fed  on  meat  which  wa8  iiartially 
decompoaeiL  With  regard,  however,  to  tlie  first  consideration,  viz.,  the 
appearance  of  8curvy  in  ^lersona  who  were  takin^  lime  juice.  an  event  which 
must  be  of  exceedingly  rare  occurrence,  it  is  fjossible  that  the  lime  juice 
fihared  the  dra\vback  of  the  other  preserved  foud,  and  had  lost  its  anti- 
ficurluitic  properties,  With  regard  tu  the  exj»erimentH  *>!i  UK>nkeyfi,  it  must 
be  Ijome  in  mind  that  the  sjTiiptoiiia  were  by  no  means  identical  \vith  those 
of  human  8curvy,  and  that  we  must  be  exceediugly  cautious  in  inferring, 
from  the  reHult.'^  of  giving  putrid  meat  to  vegetarian  monkey8,  the  effecta 
which  similar  feeding  would  have  upon  omnivorous  man. 

To  sum  up  oiir  present  knovvledge  of  the  etiology  of  scurvy,  we  ;nay 
say  that  it  is  liable  to  appear  vvlieu  the  diet  is  compased  chieHy  or  ei- 
clu8ively  of  food  whieh  has  been  kept  a  long  tirne,  or  has  been  subjected  to 
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profound  phjsical  or  cbemical  changes ;  but  whethor  this  efTect  is  due  to 
the  disappearance  of  certain  so-called  antiscorbutic  propt^rties,  or  to  tho 
development  of  toxic  products  of  decomposition,  the  evidence  at  hand  is 
iiisuflicient  to  enable  us  to  decide. 

LITERATURE.— 1.  Admimltij  Rep&H,  1877.— 2.  Immkkmann.  Artide  *'Scurvy,"  von 
Zienuun'fl  Cycl<Ypedia,  vol.  xvii.— 3.  Jackson,  F.  Q.,  and  nAKLKT,  V.  "Au  E.\penniental 
Iu4iury  into  Scurvj-,"  Laneti,  1900,  i.  1184. — 4.  Ralfe  and  Bradshaw.  Article  ••Scurry," 
Qiu.in*8  Dia.  190a. — 6.  Skith.  W.  Johnbok.     AUbutta  S^sUm,  vol,  v. 


Sea  Sickness. 

A  FORM  of  nausea,  often  accompanied  by  vomiting,  induced  hj  movement 
on  the  sea.  The  nausea  and  vomiting  in  this  affection  have  nothing  to 
distingiijdh  them  from  the  same  simptoma  in  some  other  atlectioDS ;  their 
leadin*,'  characteriatic  is  the  causation.  The  same  train  of  symptoms  may 
be  induced  by  movement  in  a  train,  omnibus,  or  the  like.  Whilo  the 
peculiar  movement  on  the  water  is  mainl/  respouaible  for  the  condition, 
there  are  contributorj  factors.  Of  these  we  may  mention  sensationa  derived 
on  board  from  the  aenae  of  smeli,  and  also  mental  etiinuli  derived  from  the 
recoUection  of  past  eiperiencea.  The  canse  of  sea  sickness  is  qiute  obscure. 
It  maj  be,  aa  some  8Up])06e,  tliat  tlie  epigastric  region  is  the  sc^ab  of  an 
equilibrative  centre,  but  if  so  the  manner  of  working  of  such  a  centre  is 
quite  unknown.  It  is  more  likely  that  the  epigastric  sensationa  of  dis- 
comfort  are  secondarj  to  a  disturbance  in  the  uerebrum  or  medulla.  On  a 
long  vojage  the  condition  tenda  to  spontaneous  curc  usually  in  from  three 
to  five  daja.  The  treatment  of  the  disease  is  not  very  satiafactorj.  A 
;reat  varietj  of  remediee  have  been  advocated,  biit  only  a  very  few  of  these 
lave  J>een  found  to  be  re4illy  serviceable.  Mention  may  be  made  of  cocaine, 
luorphin,  and  phenacetin,  either  alone  or  in  varioua  combinations.  Great 
oare  and  discretion  is  necessarj  in  the  administratiun  of  tliesc  or  other 

taedativea.  Persona  who  are  prone  to  aea  sickness  shauld  pay  particular 
attention  to  the  »tate  of  the  digestive  tract  for  a  few  dajs  !)efore 
sailing.  A  light  diet  should  be  taken,  and  the  boTvels  should  be 
thoronghly  cleaned  out  by  small  doaea  of  caloniel  follovved  by  a  salinc. 
Vhen   on    board   the   circumstances  ahould   be   disregarded   as  much   as 

Ipossible,  the  attention  of  the  passenger  being  taken  up  in  the  pleasantest 

[way  poaaible  A  good  meal  may  be  taken,  with  a  little  etimulant.  If 
kuaea  Bet  in  notwithstanding  these  precautions,  little  or  nothing  can  be 
done  to  alleviate  the  condition.  If  the  voyage  is  a  short  one  the  ajmptoma 
wilJ  cease  on  the  removal  of  the  caiiae,  and  if  the  voyage  be  a  long  one  the 
patieut  must  look  forward  to  a  few  daya  wretchednea8  before  he  acquirea 
iiia  aea  lega.     It  should  be  mentioned,  hovrever,  that  a  few  caaea  are  very 

Ipersiatent,  the  patients  becoming  serioualj  ill,  uud  requiring  careful  nursing 
and  feeding,  for  days  or  longer,  with  iced  atimulants. 


Sea  Voyages. 

Ths  plea  for  a  aea  voyage  in  tberapeutica  ia  a  more  reatricted  one  tban 
wa8  at  one  Ume  in  vogue.  Cases  of  tuberculosis  are  now  more  8uitably 
Ireated  at  home  uuder  the  more  healthj  hygienic  regime  of  the  open-air 
lethoda  of  treatment.  Casea  of  mental  weakrie88,  e.g.  melancholia  and  the 
like,  Bbould  not  l>e  treatcd  by  eending  the  patienta  on  a  aea  voyage  (aee 
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*  LSfi^STTr-  TsKJimErr  jf.  *  toL  t.  .  la.  icur  inasMei^  wfaen  a  aea  vojage 
3ifty  le  "šmučui  -il.  nr>i»  mniisc  aon  ^itnmt  3e  *^^^i  fio  cnsare  (1)  that 
^oe  iTiaAiC7  ]f  :2ie  iMNt  šiualii  be  Jt  &  kžsd  &Toiiiab]e  to  tfae  patient; 
2?  ;hac  še  ^eeninic  M-vcEmnuiiiacaiiL  ž  mJ.  ^nas  is  tŽasimbfe:  (3)  that  the 
zmsD^scB  }£  :ae  pjiamn  istimi  «m  ieazBd.  jmamic  of  test  and  pleasore  are 
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iTraoDCCTOftT- — Tbe  onsec  of  olii  a:»  is  eiuttKKEised  br  the  setting 
in  of  prneemes  of  ^croph^.  iitEeccm^  i^hsbje^  ill  tbe  oneam  of  tfae  bodj.  It 
in  a  phaae  of  life  aa  nacm^  uui  ph^Si^iu^ba&I  a^^  i&  the  grovth  of  these 
nv7xnH  ^riiur  che  period  ot'  ^vdIucojd.  Tbs^  masečal  o&ed  op  in  the  bodj 
ifl  no  Irvnger  fnilj  replaced  bj  asnmilasšoa :  tjeancnckia  adrances  more 
nvpidij  than  ancticioii,  azid  atropbj  retcalis&  C(»r«sponixiig  to  the  degroe 
^f  fttr^^hy  chem  ifi  wcak»iing  azui  k^e«  of  cfai?  foKC&nal  aetiTitie&  The 
^pj  hmr^t,  th«  wTinkIed  *kTTi  tfae  cocchLees  and  stmJken.  javss  the  tottering 
xt\4  f«^*I^  gftit,  the  lof«  of  memorT.  :ixid  tbe  veakeninaf  of  tbe  mentcd 
vi^>tir  JiTv^  ;fcll  %Iike  expre9si<>ns  of  this  pr.vffis  of  retcreesion  and  decaj  which 
l<»aifi«  pAinlftflftlv  Aod  inaensii-lT  to  the  death  of  the  mdividnaL  To  quote 
.'•ir  'f^mes  P44?et; :  "^  Lite  L«  «*>  fiir  fem.  bein^  *  tbe  <mii  of  tbe  fanctžons  that 
rf^ii^t  deiiX,h '  that  it  i«  a  cijiišt<iiit  p^rt  '>t  the  bistorr  of  life  that  itB  exercise 
U>5U^.A  nAtiif^ilj  tO  dfir:aT.and  tbir^n^h  dei.-av  :o  deatk**  These  inTolutionarj 
pf/iftRftf?«  -io  not  comrneiice  at  anv  tixed  ao?,  ^ind  do  no«  aflSect  tžie  (»gans  in 
an/  nniform  conrse  In  one  individual  the  eardio-v^iiscalar  sT^teni  fails 
^arlj,  in  anocher  the  nervous  sjstem  or  the  niental  Čtorulties  are  fiist  to 
^7e  way. 

Afl  re^ard«  the  nervous  sT^em.  nioet  wTicer?  agree  that  involution 
»honld  not  begin  betore  the  siitieth  venr.  After  that  period  of  life  the 
brain,  whicb  hai»  remained  practicallv  unifona  in  weight  ficom  the  thiitieth 
r*Ar,  .aIowiv  decreases  in  volume.  Theoonvolution;?.  especiallr  in  the  frontal 
lorjfs,  are  generallv  atrophied.  with  a  corresponding  increase  of  cerebro- 
«tpina]  fluid  in  tbe  widened  sukL  Tbe  pia  mater  is  thickened  and  milkj. 
Micropr:r>pically  the  brain  shows  manj  chang^  affeccing  not  onlv  the  nerve 
f:lf:TaenXA  but  al50  tbe  bl<»i  vessels  and  sup^iorting  stnictures^  The  nerve 
':^IL»  are  sbrunken.  a  Tellow  granular  pigment  forms  in  tbe  celi  and  often 
repLa^:e9  tbe  greater  p^rtion  of  tbe  protoplasm.  Tbe  ehromophile  particles 
are  diminisbed  in  number  and  their  sbape  and  arrangement  are  altered- 
Tbe  proceses  atropbv  and  tbe  gemmulie  disipiiear.  These  changee  are 
verr  {3^  from  uniform  even  in  the  same  br^n  area ;  some  cells  apparently 
escape  tbem.  while  otbers  mav  l^e  representevl  merelv  by  a  small  mass  of 
pigment.  Tbe  neuroglia  is  increasevl.  especiallv  in  tbe  outermost  Iayer  of 
the  eortei,  and  tbere  is  as  a  nile  subpial  felting.     The  larger  blood  vessels 
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are  Frequently  bhe  seat  of  atheroma ;  the  smaller  ones  are  always  affected 
by  a  greater  or  le«8  degree  ol*  hyaline-Kbroid  change. 

Even  iu  the  bralne  of  the  most  healthy  persons,  and  in  those  who  have 
Bhovm  no  nieutal  8yniptoms,  these  groui>8  of  changes  occur  so  constantIy, 
and  in  so  marked  a  degree,  that  the  natiire  of  the  proccss  nnderljong 
physi(tlogical  Beniie  invt)lution  Ls  Htill  a  inatter  uf  debato.  One  tiet  of 
authorities  regards  the  changes  in  the  uen^ous  elementa  as  the  primary  and 
alUimportant  factor,  holding  them  to  be  merely  the  expre8sion  uf  a  gradual 
decay  and  failure  of  energy.  Others  inaintain  that  the  nerve-cell  degcnera- 
tion  is  8econdary  to  a  general  autointoxication,  caiised  by  the  atruphied  and 
altered  state  of  iuternal  organe  leadiug  to  perverted  metabolisin,  and  the 
fomiation  of  toxines,  ■vvhich,  actiug  as  irritauts,  cause  the  mentioned  changea 
in  the  neuroglia  and  vessels.  From  tliese  cliangea,  they  hold,  resiilta  the 
atropliy  and  degeneration  of  the  nerve-celis. 

There  is  no  doubt  that  j)athological  processes  run  more  closely  parallel 
in  senility  to  the  physiological  than  at  other  periods  of  life,  and  age,  in 
itself,  may  thns  predispose  to  pathological  change,  biit  this  cannot  liecome 
actual  withoiit  the  infiuonce  of  some  other  factor.  A  man'8  yoars  are 
inerely  the  index  of  this  modiiiiiation  of  his  relatiouships  to  diaease. 

NoRMAL  Old  Agk. — GeneraHy  the  first  aigns  of  the  niental  decadence 
in  old  age  are  a  gradual  loss  of  meinory,  a  weakening  of  the  iuiagination 
and  of  the  afiective  faculties.  The  pf)werH  of  asHimilation  and  of  reaction  to 
new  stimuli  beconie  much  8lower.  The  attention  is  lees  pronipt  and  more 
difBcult  to  concentrate  on  one  issue.  The  judgment  strengthened  by  a  long 
experience  of  life  often  remaiua  sound,  and  the  old  man  iaable  to  direct  his 
juniors  with  that  wi8dam  \vhich  haa  alway8  bcon  accredited  to  age.  The 
loas  of  the  reproductive  luutitious  has  restricted  the  meutal  horizon  and  bas 
leesened  the  intensity  of  a  great  group  of  associations,  but  it  has  also 
rendered  the  physiological  old  man  free  from  the  impulses  of  passion  and 
of  vioe.  He  is  neither  apathetic  nor  subjcct  tti  oiitbursts  of  anger  The 
iuiagination  no  longer  aids  so  ljriskly  in  dealing  vvitli  new  combiuations  uf 
circumstance^ ;  where  the  younger  man  reacts  U)  his  environment,  the  old 
man  conforms  to  his  paat  life.  The  natiiral  longiug  is  no\v  one  for  rest,  and 
the  more  active  j^jsition  is  often  ceded  volunUirily  to  the  younger  genera- 
tion,  vrhose  enthusiasm  is  stili  not  disillusioned.  The  facility  of  expre88ion 
in  speech  is  diminished,  and  the  articulation  ia  6lower  and  lesa  diatinct. 
The  gait  and  attitudes  betoken  diminished  vigour.  Thou^h  the  power  and 
elasticity  of  the  psychical  and  physical  processes  may  be  \veakened,  yet 
they  are  in  no  way  abnormal.  As  one  vvriter  has  it.  the  nonual  old  man  is 
comparable  to  a  millionaire,  who,  having  lost  one  hiindred  thousand  pounds, 
is  stili  abundantly  solvent. 

E8pecially  in  the  ranks  of  the  ver)'  highly  educated  and  cuitured,  there 
have  been  in  aH  tiines  example8  of  grand  old  men  w1k>  have  couserved 
their  men  tal  povvers  ahnoet  at  tlie  lugh  le  vol  of  their  prime  of  life — men 
famoiia  in  literature,  in  science,  and  in  politics  who  live  past  the  allotted 
span  and  stili  do  valuable  and  original  work.  In  them  it  seems  as  if 
involution  haa  been  arrested  at  a  very  early  jteriod  and  has  remained 
8tationary.  It  is  probable  that  an  active  and  wide  exerci8e  of  the  men  tal 
tissu^  may  increase  tlieir  force  of  resistance  to  degeneration.  One 
praetical  {toint  is  that  the  cultivatiou  ui  earlier  year8  of  any  hobby  or 
postime.  which  can  \tQ  continned  after  the  jjerson  has  retired  from  the  more 
Berious  businefis  of  life,  ia  of  great  valiie  in  conser\*ing  a  phy9iological 
st*nility.  It  provides  the  means  for  niental  exercise  and  recreation  at  a 
|teriod  of  life  when  new  associations  are  vvith  diffieulty  formed. 
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There  is  an  infinite  eenee  of  gradations  between  the  old  man  who  bas 
retained  his  luental  facultiea  almost  unimpaired  and  those  who  are  pissing 
to  the  confinea  of  dementia.  A  varjing  degree  of  mental  dotage  maj 
represent  the  terininatlun  of  the  greater  part  of  humanity,  but  it  must  not 
be  looked  upon  as  necessarj  and  unavoidable. 

Pathogenesis. — In  the  causation  of  departure  froiu  the  nonnal  type 
we  find  that  the  chief  fact^trs  aro  hereditarv  prodisposition,  vaseular 
disoase,  and  t'jxic  proceases.  Statiatics  Hhow  that  while  there  is  a  much 
larger  actual  numhter  of  persons  insane  betweeu  8ixty  and  8eventy  years  of 
age  than  in  the  later  deeades,  yet  taken  in  proportion  to  the  living 
populatifin  in  the  same  i>eri(xi8,  tlie  difference  in  ratio  is  by  no  means 
great.  The  intidence  in  tlie  8exea  gives  a  8lightly  greater  proportion  of 
females.  Social  state  and  occupation  act  only  as  they  do  in  other  forms  of 
insanity. 

As  regards  hereditary  predisposition,  we  raay  assnme  that  even  where 
this  is  present,  the  iuherited  brain  weaknesa  cannot  be  so  marked  or  so 
potent  as  in  those  who  are  attticted  in  earlier  year8  with  mental  disorder. 
There  muat  have  been  a  considerable  degree  of  stabilitv,  othermse  the 
brain  ti«Hiio  wniikl  have  l>eeu  iiualile  to  resist  the  changes  during  adolescence 
and  the  climacteric  and  Ihe  etress  of  active  life.  As  Dr.  Clouston.puts  it : 
"To  have  6urvived,therefore,  the  changes  and  chances,  the  crises  and  perils 
of  life,  with  intact  mental  fimction  until  after  sixty,  means  slight  neurotic 
herodity  ht  great  ahsenco  of  exciting  caiises  of  disease."  The  statistics 
given  by  the  various  vvriters  diHer  considerably.  Dr.  Clouston  gives  13 
per  cent,  Dr,  B.  Levris  states  his  tigiires  at  22  per  cent,  while  Verga  gives 
a  stili  higher  proportion,  but  in  aH  cases  the  percentage  is  lower  than  the 
average  for  ali  casf-s  of  insanity,  A  tendency  to  early  involution  appeara 
in  certiiin  families  imassociated  \vith  any  esciting  cause,  and  evidently  due 
to  au  inherent  brain  weakness.  CloseIy  related  to  hereditary  proclivities 
are  those  peculiarities  which  constitute  the  insane  temperamenta.  In  these 
cases  suspicion,  egotiam,  ditlidencCj  or  avarice  is  present  throughout  life, 
but  inay  l>e  kept  in  restraiut  while  the  jjersun  has  the  puwer  of  norma! 
reactioD  to  lxis  environnient.  As  this,  however,  ^voakens  in  old  age  or  by 
an  unrelational  decadenc«  accentuating  these  malforuiities,  the  person  may 
at  the  senile  i)eriod  pasa  the  borderland  and  become  insane. 

Frevious  attacks  may  rendor  the  j^atient  hahlo  to  hreak  dawn  again  at 
the  senile  epoch.  These  cases,  vvJiile  they  do  not  come  under  the  strict 
category  of  senile  insanity,  yet  have  at  this  period  most  of  the  sjmptoms 
of  their  aberration  altored  and  coloured  by  the  underlying  procesa  of 
regression. 

Vascnlar  lesians  act  powerfulIy  both  as  predisposing  and  exciting 
causes  of  abnormal  8enility.  The  most  common  diseases  are  endarteritis 
deformana,  atheroma,  and  fatty  degeneration  affecting  the  larger  vessels, 
and  hyalinc-fibroid  changes  in  the  smaller  vesselfl  of  the  cortex  and  aiso 
in  the  \vallB  of  the  lymph  channels.  These  changes,  leading  to  a  gradual 
diminution  of  the  lamina  of  the  vessels,  and  to  a  thickening  of  their  wall8 
whereby  osmosis  is  diminished,  cause  a  gradual  malnutrition  and  de- 
generation of  the  brain  are-as  supplied  by  them.  Thronibosis  and  emlx)lio 
conditiona  are  prono  to  occur,  and  softening  of  small  areas  of  brain  niatter 
may  ensue.  Htemorrhage  may  also  result  from  the  rupture  of  nuliary 
aneurysms  or  from  the  walls  of  new  vessels  which  frequently  accomi>any 
these  changes.  Dr.  Ford  Robertsim  has  fonnd  these  softened  or  ha^rin>r- 
rhagic  areiis  in  40  jier  cent  of  post-iuortem  exaniination3  in  cases  of  senile 
insauity.     Tlie  gross  lesiou  may  have  been  present  only  a  few  days  in 
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nmuj  of  theae  cases,  and  may  have  been  the  iinmediate  cause  of  death,  but 
the  vascular  changes  vrhich  preceded  theui  had  al\vaya  ezisted  for  some 
time.  Theee  eofteued  areas  are  in  the  great  majority  of  cases  ruultiple, 
often  affecting  s^mmetrical  areas  in  the  two  heiuispheres.  Thej  may  be 
Tulnute  or  inicroscopic,  but  often  involve  larj^e  areaa,  and  \vLerever  found 
they  ]M)int  to  wide8pread  degeneration  of  the  brain  Huluitance,  fiuoh  as  could 
not  exist  \vithout  abnornial  mentalisation. 

"VVIiile  not  accepting  tlie  trixic  theory  as  &  cause  of  phy8iological  re- 
gression,  we  nmst  atlinit  that  it  is  one  of  the  greatest  factars  in  the  pro- 
duction  of  jtatliological  cliange.  Indeed,  in  cases  of  typical  seuile  uiHauity 
the  autotoxic  basis  is  unduubted.  As  pointed  out  hj  Dr.  Eobertson,  the 
procesa  findjs  expres8ion  not  only  in  the  brain  but  in  ali  tlje  organa  of  the 
body.  The  liver  is  fatty  and  atrophiod,  the  kidney8  cirrhotic,  the  hings 
are  emph)'%matouB  or  shovv  chroiiic  cungestion,  the  inteatiiieH  are  frequently 
the  eeat  of  catarrhal  chauges.  The  toxines  niay  either  \.>e  formed  in  the 
body  or  introduced  from  withont.  Tliey  act  botli  as  direct  poisons  to  the 
nerve  ceUs  and  processee,  and  aLso  Ly  their  etlects  ou  the  vascnlar  systeni  and 
neuroglia.  Alcohol  and  syplxilLs  are  proljiibly  tlio  twu  principal  esaniples. 
In  mauy  casea  it  will  be  fuund  that  aloohul  has  been  indulged  iu  lor  year8, 
without  apparent  result,  yet  when  dec-adence  sets  in  a  |jathological  dementia 
or  some  p6ychoBi8  beconies  evident.  Tbia  may  even  fullow,  in  cases  who 
have  been  temperate  in  their  use  of  alcohol  for  year8,  as  a  result  of  exceRsive 
drinking  previou3ly.  The  nerve  cella  are  able  probably  to  resist  the  effects 
of  the  toxine8  during  the  period  of  nerve-cell  gro\vth  and  maintenance, 
but  80  soon  as  their  own  LnvoIutionary  regression  sets  in.  then  the  slightest 
interference  with  their  nutrition  acts  poworfully,  and  deU^rniines  tliat 
their  involution  shall  be  pathological.  Dr.  Le^is  haa  traeed  this  cause  in 
no  leas  than  40  per  cent  of  cases.  Syphilis  alao  acts  similarly,  and  though 
quie8cent  for  years,  frequently  exacte  this  penalty  in  old  age.  Influenza 
has  been  increasingly  evident  in  recent  year8  aa  a  cause  oi  abnnrnial 
8enility.  This  ia  esj>eciiilly  the  caae  when  there  have  been  reourrences  of 
the  illness.  When  there  is  a  combination  of  these  toxic-producing  factors, 
as  in  casee  of  8yphili8  with  alcoholisra.  or  where  influenza  follovvs  one  of 
them.  the  tendency  to  degeneration  l>econieJii  very  niarked.  Rheumatism, 
gout,  and  ehronic  Bright'8  dincaso  aro  by  no  nicans  unconiman  uieniberH  in 
this  group,  and  lead  poisoning  is  also  not  infrequently  noted.  Over  and 
above  theae  are  the  cases  where  the  toxine  results  froni  perverted  meta- 
bolism  in  the  intestinal  canal  or  el8ewhere.  It  is  probable  tluvt  the  in- 
toxication  is  in  many  ca^ea  due  rather  to  a  failuro  in  thu  fomiation  f>t'  the 
protective  alexins,  than  to  an  esceesive  productiun  t>f  morbid  toxiue«. 

Over-exertion  of  the  brain»  mental  stress  and  \vorry,  nialnutrition  and 
tranmatism  are  also  freqnent  exciting  causes.  To  have  a  p]iysiijlogicaI 
old  age  it  is  nece88ary  for  a  man  or  \voniau  to  have  lived  thrciughout  a 
phy8iological  life. 

Neuroses  of  Sbniutt. — Apart  from  the  peychose8  and  dementia, 
there  are  oertain  8ymptoms  of  nervous  disorder  observable  during  the 
aenile  i«riod.  These  niay  be  grou])ed  into  two  classes:  those  associated 
vdth  cliangee  in  the  vesseb  and  blood-supply,  and  thoee  in  which  the 
supjx)rting  structures  are  involved.  The  tirat  clasa  contains  cases  with 
HyTupt<>ins  of  giddiness,  vertigo,  sickness,  feelings  of  weight  in  the  head, 
and  also  subjeetive  noises  and  visual  phenomena.  These  are  due  in  aH 
likelihood  to  alterations  in  the  8upply  of  blood  to  the  different  brain  areas, 
and  when  they  are  unilateral,  as  sometimes  hapj^ns,  they  come  clo8ely 
into  line  with  megrimous  attacks.     DyBpnoea  and  asthmatic  conditions. 
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mmbJIj  m  tbm  eartf  part  of  (he  night.  are  also  notable.  These  are  not 
ktn— [iH'Btly  Mmang  tbe  firsfe  sjmpiums  of  involution,  and  they  maj  pass 
«ltalfaBr  ftbe  pvoeoas  k  foIlj  eatabKahed.  They  are  as  a  nile  parux>'Minal. 
~  '[  gnmp  have  a  more  organised  basis,  and  therefore  a  more 

cMffacter.     Paieses,  especiallj  of  muscles  supplied  by   the 
ctaiufiki  nen  :^  off  and  recurrmg,  parasthesite,  anaisthesize,  ataxic 

siiens  in  the  .  .  * '^  md  txanaitorT  poresis  or  loss  of  power  uver  the 

spKinctersi.  ali  i  this  claas.     Epileptoid  seizures.  and  even  tnie 

'      v.  miiv  devei*>p.  and  are  alwajs  of  mve  import.     There  is  a  third 
:  aibablj  due  to  toxio  «b8aq>tiop.     sTight  fever  accom^ianied  by  losa 
ui  a|»|M>Uto  aiMi  even  lefusal  of  ft«  >ion  of  ide^is  pussing  gnuiuallj 

into  a  mild  degree  of  stupor  or  i:  The  condition  last«  only  tur 

twenly-fi^ttr  u>  fony-eight  houis.  It  is  proliablja  uiilder  degree  of  the 
toxic  condition  which  forma  the  third  group  in  the  deliriuni  of  collapee. 

Dkme^tia. — Dementia,  or  aenile  dotage,  is  the  terminatinn  of  lifc  iu 
ntoBt  indiviiiuala.  So  common  is  it  that  its  lesser  degrees  are  accouuted 
ahu«<t  normal  by  the  large  proportion  of  people.  and  those  who  have 
rt^tainevl  their  meutal  power  unali^ted  are  conaidered  fortunate  and  to  he 
o^ngratulated.  Ver^  even  speaks  of  the  "  fatal  pavchictil  heritage  of 
lon|j;vvity."  In  the  majoritj  of  cases  the  person  aflfected  is  able  to  pasa 
thn>ugh*  the  few  reiuaining  years  of  life  without  eiciting  atteution  or 
cHMaittfint,  and  it  is  only  when  the  degree  becomes  marked  that  tiie 
iHilhiditgical  liasis  of  the  condition  is  suspecteil  by  most.  The  dementia  is 
duo  lo  th»*  involutionAry  proeeasea  settiug  in  either  precociouBly,  or  with 
irn'^uUrity,  ur  with  tH>  great  depth  and  rapidity  that  the  individual  ceaees 
I..  l<.H^|.  jHico  \vith  his  fellovr-men. 

s%tnpl€  Demtntut. — The  onaet  may  be  exceedingly  gradual  and  no 

vvoiuiig  i-auHo  niay  I»o  uoticed,  or  it  may  be  detemiined  by  a  slight  illuess 

*n'  chrtu^i'  iu  tho  habit  and  mode  of  liife.     The  iuemory  is  affected  early. 

rho  luuu*  UHVUl  ovonl*  aa*  in  particular  soon  forgotten,  while  moreancient 

{\w^*  liiv  »thoh  vi\  idlv  rvv^dlotl.     Names  of  frieuds,  of  placea,  or  of  articles 

lU  drtllv  \\m.\  MV  v\ith  dirticultv  rememl>ered  when  required,  though  they 

Mai  W  umhI  h\Htty  and  rt^ritH?tly  whan  no  special  thought  is  directed  to 

iftMkl     'Ihi«  K^Mi  of  tuontorv  for  uanies  varies  greatly  from  day  to  day. 

'     '    M  \^  iuot  niay  U>  iM»ruvtly  ^»erceived  and  appreciated  at  the  time,  but 

tt  ^^  (iUiv.      Tho  nunnorv  trace  of  anv  recent  cvent  seems  to  be 

ii*>t  v|  tVoui  Iho  mmd  lissuo,  \vhereas  older  ideas  run  in  deejjer  and 

\i\  ii«  uov\v  \>haunoU.     Tlu«**  facts  with  many  groups  of  associa- 

'«(  I«  M*^^^^<^t'  fo^M«  of  roaiatanoe  to  the  decay.    Disassociation 

t  »I  lti\v  of  do^nieration  and  passes  progre88ively  from  the  un- 

>  Itv  IVoiu  ttut  lo«K<t  (tiviuiined  to  the  more  organised,  and  from 

luatu*.     Old  histories  and  tales  of  past-time  events 

agaiu  \vithout   the   j^erson   being  aware  of  the 

'  >u      llio  \\u\\\  ui  \\oumu  tvrnes  thus  to  thiuk  and  to  live  iu  a  ]>ast 

i  ho  \hImo  *»I  «»vv  nxHMU  ttdvance  in  scieuco  or  art  may  be  recognised 

liy  iU\n\\  \\\\<\\\  \\\M  lmiuwli  but  mnin  forgiaten,  it  ceasea  to  mould  their 

'    '        *  *  \\\  \ho  IMlimv     Intellectual  and  scientific  knowledge 

I  .  bulo  bv  htllo  disap^ioar,     Ideas  of  time  and  spac« 

\hv|H»UJ*;  nioniing  is  mistaken  for  aftemoon,  or 

^    \\\\\\  arnvngt*  their  plans  and  their  movementa 

tvMim    IS    lonttiH'  N>bioh    lito-long  practice   bas  rendered 

s  ^^ihiliM'  lV»m  l»onu>  and  li>8e  themselves  in  surrouud- 

.  \\\A\  Kt»it\vn  tt»  Iheni.     In  the  earlier  stages  the 
.1""  n  u\  imu>  tuMiml,  but  tho  onorgy  is  lacking  to  carry  out  the 
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Mad  imss-   iiiiimiii'!!      ^b*~  ja»~    cr  ~S£*   glbc 
gnv^  ic  AI7  n.  lat  sssEflE'   cr  :d-  T!?'ir<!sciiQC- 

tbor  *^^tt».     ^tfmmm    jl  -ji^  -flcr   Tair~    -bk-w    lili  n   III     .m: 
beoGos  31111»  oMUMiaL-jeL  o«.  -■■^— r=^'^^r»>- 

pluSSe.      Siaea  k  '"■^'Tr:   MCSODCfr  He^P-     1S'iBSX^   -g^r      -^f  ■  j»y:    grr    sgt   ~'_"'^ 

mftT  bfr  ^Bic  :iL  'KKIII1S3IC  Mt^^^r  lat^  3^x;.     "*"•■»-  it  ::£-  utfiimrr  ~&  lat 

vagse   j^ji  ^Milili    'vcnEH.iuar:  fe<t  mriiriinT  «ui£  azr^iaik  "va^ozaBL     ZMnig 
the  d*T.  HL  *ait  mnizsr'  ih-t-  jotr  ^ces  xr  x-iij  :i»5n«ia-  ^cn  2r''w=5-  sbl 

tbe  feiod  v!šl  di^ossc     T&t  les  a:  n*«"«^-'-«   ^aii  Tm^^sma-m  mo^  m 

tber  erw  -utc  iiK»mit  -siutJ.  boml  'v^III«ss«fC  .esL  bul  rr-vt  in.  vomL 
sbarpoied  iauoi^t  uič  mrdL  ~t^iu!fEs  .  tniizs  oinv  l  vniCHni^^  ai  ^>f 
depcištioB  crf  iK_  b.  TTi^^ta'  if  inik  ▼oii  Tnn«3gg  -seisint  bul  -3>ef 
bečome  Most  joii  £fe3ay.  mw  it  lun^sai^nL  bul  imif  jl  "nii!i£:.  !!^ 
bones  ^^'»*'^>f  juok  •'^^c^i*-  frim.  iczmarr  buč  mi  ["liirif  ceritusi;  *>f  :&i2Entiiiff 
salte,  and  tht  bctfj  iMBOuis  višt  utrur^^i.  BILIrub^  'v^o.  i*l<w>!L  fflunjoas. 
The  hean,  vtaeži  š  -.d^n.  i77ier2rx(UHJi-  :•!»£»  lurct  janTiCj  ^ana.  tl  učii 
lifc,  aikd  viib  izscexjiz:sj  n.  r»  ksdji-  Tia  tusfsecr^  rju^sn. »  iičjiscs  v- 
diaorder,  and  dačiisa  3»  fr^citeicL  JteEnir  fcx:;iM!X3^  :c  Ta^resee^  uscoiir- 
panied  br  inco-crdiaftSaccL  uič  'Hi'— "mt  :(f  Ij^  Trmr^k."  i:3ifii5i:ii.  la^  vt:& 
liseB  of  tempeEatsre,  sukj  yjc±ikt  'i**«*n  v.  ~:**ii  i:r  v.mat  ^js.  1^^  :«ixizdp 
gradnall^  man  macsiTe.  ksE  aiue  v.  t«e  .n::  :č  ':«iL  tiii  iziscMtsiz^  inafckseoB 
leads  bj  8low  oteps  Uf  oeash.  l^j^  m^j  :«x?zr  frim.  &  bii^v  ziiazssr'a&  da^ 
to  failme  <tf  tr(j^>hic  pover.  l*^  s^EiSkZj  ft.cue-  iri^iect^rr^cii  čšsaase.  an 
apoplexy  or  ifarombosK  in  \ht  'vnžiL  :r  ■c>:c:2Wud:c  ■:€  ibe  }-scs  cc  poeo* 
monia,cutB  them  oiL  Socfa  i£  ibe  {»i:79e-  c^  s^i4»  oeiaealša.  l\s  dcnoon 
varies  greatlj.  It  mar  be  taken  af  a  r:^  iba:  is  laa^  ^:4n  two  to  four 
yearB.  There  are  acute  casee  in  vijch  ali  the  f3Ag<es  are  paas«d  thn>ui:fa  in 
from  fouT  to  six  months;  od  tbe  oiher  band.  thoe  mar  be  pefiods  of 
lemissiozi  in  the  progrese  of  the  disease.  whicfa  mar  defer  its  tennination 
for  some  eight  or  ten  jears.  A  steadj  downvaid  couise  is.  hovrev^r,  the 
more  nsual  historj. 

(b)  ComplicaUd  Dementia.— The  course  and  cbaracter  of  simi^o 
dementia  m&j  be  altered  or  complicated  by  special  fealures.  S^nuo  of 
tbese  may  be  briefly  conaidered. 

1.  Senile  Paralytic  i>«TO«n/ia.— Clinically,  these  casee  an>  cUwi^ly  lUli^l 
to  general  paraly8i8,  and  histologically  sections  from  tho  bmin  cortox  tvf 
the  two  States  cannot  alvraj-s  be  differentiated ;   facts  whioh  \»oi«t  U\  i* 


ohIt  ce 

when  verr  i&ušsii  ~!f^  >  -a  "c*"  -^■~  '-    --  -i— ri^iz-  z:  i_:iz  jr  ..z_- 

lingB  and  movezaec.::š  -nai^.  ^c^  ^^  "L=-   3— =^— 3_   -iiz^r-  ^rfz^rfiz       _=t- 

jodUht  signs  mav  "le  ^nseiz  -p^^^e.  —  "i-r  j^"    ^-^^   -    .==~--     -^    '-  -a  . 

nila  their  condin'X.  nsji-nus  tiiii  r^z?-  jLrrirr^  .^_  -:.iiLr-T:L_     — .rr=-  i^~ 

be  tearless  weepisx;-  "»ža^i  i-niii^  *s:_  r  -r*  "=-1^  r      ~^    .  _r-  -  >-.     —    t— 

chondiiacal  svmic-inii  u^  '?fr~  i  ~'*  z_ r=*   '-:_r^"-    i_^    z-rtz    i^.'~* 

aienolonger  »cčiir  ^rx«e:i."  *::-  ~-i*^   "-=^       ■    -  -'    — _=r^-_     -^ 
nuj  pasB  into  a  irat  ii4:z=:i:=.   r  ir:;z:n-  x=.   -  "_ —  2-"~   -'^  "  '""^    '-^^^ 
" TTiey  have no  toij  ii.  sii-    ■::r=^  :    -~  -in-".       Z:"-^  ~_rr-    .-Ji-rc:*-;. 
is  pTOBent,  aneuLie  i;:  stc-Zčr^r^  .■:_  -  r  <n;-— .-z-^"'_ -_  i-j.;-    •*  ,-.^r-^'. 
sgaiiiBt 

(h)  Mania. — V^rA  ^'Tn^r.A:-  ji  z*'  •.  ^  ^  ji-  -^.  _  i  -^^iL—r— 
The  mmph«  iic^  as  ^ii»^  Lr:-is» -r=>^-  -  jl  i^j-t:«--  ;  :_-  >r-.-z-:  . 
irell-being.  Ibese  t«c*jxš  as*  "i*:!.  Jr-t^  «  -  ~-ar  '  r  -^^  -—j:  :^r--  -r- 
and  thej  aasczu  lifr  itil-t -*«;:?  iiiii  -^r^  ::.  _:  —  .:.•  -_ .:  _!.  -  : — -i^ 
been  laid  aaife.  Az.  *r:iDi  "ui*:-  zi  -.ir-  .  -  -^i--  i  -:_.  :_.  -  i  r^t^ 
obaenrable.  Tbej  saj  "liKr.sur  *  turT-.--:-!;!:  -  ._-r  *-.-  _i  -  *  ~-r- 
bearing  in  rn»»*^'*^  kf  v:  2i*ri.''t*£:i.rcr  ijrir  r-c  i,.  .  ^  .--  ...^  T-^lt 
dispoeitioD  imt  ^AT.f»r  tJiinjir«r_-  i;:,'.  'ir  _a*-.  — a*T:.-.  ;i.-ji-::  -  * 
lifistime  mar  Le  Kflc::  3.  i  ii^  T^^rrc^  li  -.^  ;«  _--  ^."  i*::,  r.  :  :=^  i-r^^ 
18,  after  a  sbon  pEn>i  :c  ijf^rsss:  c  ^^^^^^  -i^.— iroiir.  r_-^  .r"-  i--^--r=«. 
the  talk  is  zapii  aad  I2iv:cf*r*:i.-  .^i  -_:.-r  .  i'-^^r,.  z.  :_--  -  -.-i:.--. 
Tbey  sbont,  mg,  «zti  ir^ -^»^7  ii.-.--  :--.:  -  z-^^  '^:  ■^-  7>-^  va: 
their  fllnthing,  a&i  legr  za^t:-:  ir=  :r*^  tt.:- —  sj__  >r^a_-T..  '  ^  •-  --"-  i 
an  oocasional  isa:^:^  -»rr*-!  zl  2>s.  j  14  7,^*--  .i^  — --^  '.-*'  Iz.  -> 
early  stages  ihe  n»nrjT  hat  -.•t  i.>-.L:.r*r--  ij^^rosr:  r  .1  :-  :-n  ■> 
Beligioiis  ideae  eat  ti^iictt*  int  Kii^r-t^  :.-:r*:  «--  i*.-  ■.-=.>!  ^- 
giandeor.  Tbe  ^t^rvct^ri  uiii  ni.o.r  ro^-r  11*7  'r  ■.-  :  lL  -.t--  n  : 
to  their  phjsGal  sSRcrii-  fcsii  2:^7  j*.-^  riiirs.  -:::^>-_  n  ii:  i'^**: 
In  compaiiaon  milL  liit  zisizi^l  .if  .c^itr  ^.>jjz^  ž  _-rr  -_i-Tr=:  _•  .e—  :  -jj 
angrj and  TindictŽTe  TTTi;  v,  ižur.  L—-tt.i:-  c  -j^r--  *rr  ..r  -  ±^.:-rc 
as  a  ralcL  Wbe&  aaEi:#:sfc;uč  ttt.:!  j^rcn^-.i-  '.ir-.  jj  r?:i.^:  =*.-_-—  i^i 
obtmsiTeiieBS  of  U*  paascT  r^^^stl*  -:jt  f._  t^-.r^-.  :  Hit  -rcJ-r^: _-7— ^7- 
The  oondnct  is  more  tf-^ir>.'  in.ri:  :x_*jl  --jl-i  il  c^  .-.t- .;^i:jr.  -i 
mania  maj  paflB  inio  a  KbK-->»:  .c  ,ij:c-i.  s:iVi  -^-.-1  i:  .r-  r^-„-**r.^ 
and  destroctiTenas.  a&d  3  1*  zirfL   -^rr    i_rj:-J:   :.    Tr=s.:    :ie   ni-:: 


exaoerbatioD8  being  mtzk&L  Tza  lA-T-r:---.-  ir=:  .f:-^  -Lz.rji^  n  ilej^-li- 
neas,  and  maj  pay  no  heed.  v.-  tbe  ui-l*  .t  ;**-  ..-*  Lerri.:-t'i  ij, :  ."^r  ire  :b* 
robu  There  is  a  veU-rKrjgzdsc  *jy:  ii.  teh.-  :ijTT=r  irr  rrr-:  -r:*-:  z^r.:«!* 
of  this  ezcitement  laedng  a  feV  iiji  -?  Tr^^zi.  ^1^^  ^er.  •ii;::;  is 
often  inar¥f«1,  and  each  attac-k  ir-aj  l^  i:'l'.^^i  17  in  i:i:^ri-il  ::  r^- 
action  and  collapee  beff»«  the  nons-il  cv,:;rHč  ::  -.L-*  it— eziii  i?  iC-iin 
nsnmed. 

(e)  Ideiu  ^ P€r9Kutw%  and  Paran^Aa. — X<  in  ::Ler  T;-er:>if  rt  li:>.  :he 
rise  and  establishment  of  tbeae  idea^  if  =lo7  ai;.d  -^nidu^L  iVlu^ions  of 
persecution  and  of  suspicion  are  the  m;«*:  cinini  a.  The  incmisin^ 
diflKcnltf  of  keeping  abreaat  of  Tount^r  an-i  m-vre  active  ^vople  i?  i*"t 
down  to  unfsir  treatment,  and  the  inabilitv  of  their  friends  to  assi^t  thoiu 
to  animoai^.  There  may  be  associated'  with  these  ideas  of  gnuulour, 
that  their  power  and  talenta  are  better  than  ever  Itefore.  Thosi*  fivU«>p» 
are  often  fostered  by  the  persons  living  alone.  and  bnxxiiug  over  thoir 
imagined  grierances.  In  manv  of  these  Ci\se8  there  hus  ahvavs  Ihhmi  an 
unsociabilitj  of  temperament  predisposing  to  this  conditiou.     Dehisio" 
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that  their  fLX^  is  heang  poisooed,  or  that  thej  are  behig  acted  on  bj  some 
UDaeen  j^^encT,  are  ačo  6«qiient.  Dliisioiis  are  also  not  uncommon,  and 
«fn>t$  of  idenciiTs  HalliKinadons  of  sigfat  and  bearing,  and  perversion  of 
apmal  or  oommoci  sensadon  arp  often  tibe  baais  of  these  ideas.  DeluBions 
K^funting  the  KVIilv  h«iahlL  aad  oh&i  of  the  state  of  one  organ,  exjst  in 
«oniR^  cft£«ffi^  and  tbase  persknis  mar  noise  this  imaginarj  ailment  for  jears 
viUkoui  beaaTiiu:  aar  oUier  ue&ul  afanMioalitj.  These  cases  do  not  8how 
anj  nuurlKd  tie»d«DeT  to  demetitia  in  manj  peracms,  and  maj  ezist  for 
tt«!^  In  d^meoiia  tbe  iikas  are  less  svsteniatiBed  and  more  irrationaL 
V^ltti>^  i^if  nteoKVT  oftien  oftos^  tbem  to  think  that  their  property  has  been 
»u>)en.  vbetvoks  tliieT  mevelr  ouiJDOt  ron^nber  whffle  ihej  have  put  it.  In 
tbi^  OK«^  advaKK>e«i  sta^?ft»  tbe  delosions  are  manj  and  fleeting,  and  affect 
itto$s  ol"^  thi^  $T^?t«»tt&  Each  nev  ficK  as  {»esaited  to  ^>em  maj  be  nuscon- 
ssrui^  and  maj  iniloHKne  ibeir  tboo^t  and  ooodoct  for  the  short  period 
in  whKrh  ii  t^  ranenhei««!  or  until  a  fresh  idea  drives  it  &(Hn  the  field  of 
attenižoct 

i^«r  ImMrm  Jk^  «W  Mi^nai  Imimmify. — Oooasioiiallj  an  old  man  who  has 
been  kkwJ  in  hk$  «.vod»ct  thiv4^:boat  lile  staitks  his  relatives  and  associates 
bv  ;^'ttke  aci  ^vHutin^  to  the  k^&  of  UKnal  sense.  He  maj  commit  adulterj, 
oc''he  ttuoi'  $te«d.  v^r  d\^  ^Htte  ocher  mme.  In  theae  casee  there  is  generallj 
n^^K"  v«  K«»^UMvH»ežotfe$iM«s^  ol*  tbe  gravitj  of  the  deed.  Tbej  are  often 
\iu^  tv^  weti^tMw  or  env<K  v>f  jtadgrnent.  or  thej  maj  be  impulsive  acts. 
AVhen  the  \leei.l  ^  n^^c  tn  its«h*  cziminaL  as  in  the  čase  of  an  old  man 
uuuTvii^  au  uu^uitab^  ^vrs«.^.  thef«  maj  be  difficultj  in  recognising  and 
iK^uik^  it  a:!^  dme  t>.^  tuental  abenatktt.  When  dementia  is  also  preaent, 
the  al>^>irttt&litv  k^'  v\>ckduyt  k$  moče  appuent.  Tioteit  aasaalts  maj  be 
OK^>miuUte^i.  iKw;  iutT^uetttfv  v^  ^^  ah>|aaintancees  oat  of  ali  proportion  to 
the  oiHi^*^  ^j^^uu^  theto.'  or  fcvcu  gtoondkes  ideas  of  persecution  or 
je^lv^u^v.  HomvKte  ubjof  cw^lt  tivca  a  $ti^t  qaaipd,  or  soicidal  attempts 
luc^io  t\vxu  ^'Aue  ^\^.;  cKak^tt  Then^  t»  in  manj  cases  a  sensoal  nature 
iu  isbA'«^^  Av52t  iSv'  cL",uwbk-uerv  niav  h»  acvvm^ttnied  bj  a  degree  of 
bv^viH^avuv.  oi  sSi'  rttUr\yu:?:*tx3  of  she  mešane  or  ocher  local  iiritation 
itfcAv  vviusi^  5  Viu-  rt^-cv^  V4  er\'5Ar5«u.  se^uAl  eiwesv  or  sexual  per\-ersion. 
lu^Uvvut  .vstfi4u!iis  UU4V  V  xui*.ve-  or  iuv>ivec^  ej:|M5tti^  of  the  peison  maj 
».»vvuv  U\^Au  'jhu'i  v\iUii<*.  NV  Vtv  :S*  vWc:>*cx:iA  čs  mi&rked.  the  latter  maj  also 
^»e  \iuo  u*  iucw  uu'C'iU'w v  5v*  Av^^rv^iA^e  ghe  ir^vn^ruv^usness of  their  surronnd- 
iiv^i^s.  U  uv^v  U"  .v\x-^^c*.\l  tihcLi  jht»  S?c:er  the  m<Kital  condition  of  the 
^sAUtHt^^.  tinnv  vs  uho  j:t\\*:er  L^vvlih^vvl  v»J  i  repecition  of  similar  acts,  and 
W<w  \hAifcvv  of  ^heiv  rvvuvtvt^v  :t  ;h^  ^vc?ctt  i*  ea^jeMe*.!.  so  that  dementia 

l**:nKiv^  v^v  vViiAV^s  '.\  Ss\::ic  V-'a:>3C^ — la  sifnilitj  thedelirium  of 
ivlU^^ci*)  !^*\>*  !i<*\v'i'^l  ^i^vv:.*!  rv^4:u.rv«i^  >fchx'h  Jtre  of  icupi.^tance  from  the 
feiv*:  thA5  oii  th<nv  (\*tv>  i\\\vti*.:^'u  d^ivcds  vwr  frequentlj  the  issue  of 
iho  \'*se.     lh^\v  UU.4V  Iv  4:»x  uiwl  ui;o  :hwv  classe^s 

^t'  ^K/^-uH^t/  ^>^til.'«a."ioy*|  j>'  S%/yu.>u  Sii^xk. — The  traomatism  maj 
Vitrv  <i>\i!;lv  tu  A»\\^hiiv  Tho  del:r»,uux  b»i*  be^K  uockvd  after  the  pasaing 
of  a  o<Mh<:*ter  va  Atter  o^-^  oivr*5:otiitv  bu3  Ui^UiiLIv  she  sh«x'k  is  moie  marked^ 
a»  attor  trncuin?*^  t\:t^w:Avlv  ot  5V  iwci  oi  lemur.  The  pttieiit  looks 
com^>arAtivt*lv  \*ell  tv»r  5h'.\v  or  vur  *.Uy^  ^nd  ^heu  halluoinations  of  sight 
anvl  hoturiiig  :^t  lu.  orteu  dkvvtii^jNiutvvi  bv  :?k>ms*  ircegulacisj  of  the  heart  s 
aotiv^u.  rhotx*  Aiv  vivlusioiis  of  *Ufji^»io:ou.  uiocor  ree^leesieesv  babbling» 
iuvvhervui  ulk.  ^^»^vickilv  ^5  u*.^.5Sv  Art*.l  iuvoiu.uWkrj  ctv^acin^  and  criesw 
The  v\nulitiv>u  luav  ^sa^^i  v*jf  m  jk  tev^  ».lav*  y>r  ic  utAv  I^j^ki  30  the  s^Kting  in  of 
viemeutia  or  ivrtuduienc  ^»iAraiioiA.     \lcuxv  old  pe*.'p*e  who  die  a*  the  resolt 
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of  an  injury  have  this  deliriuni,  and  the  cerebral  exciteiuent  un(louhte<lly 
haatenB  the  faUl  issue. 

(b)  FollmiAng  AcuU  Illntss. — In  this  group  the  most  coimuon  forerunner 
is  an  acute  illness,  sucb  as  pneiimonia  or  intlucii^a,  but  it  ma7al80  occur  in 
the  exacerl)ati(mH  of  chrouic  Bright*8  diseaso  or  failiug  heart  compensation. 
The  uiental  syinptoin8  supervene  a  few  days  to  a  few  weeks  after  the 
exciting  illness.  There  uiay  be  iuerely  sleeplessnesa,  eshaustion,  and 
rejtlessnesa.  accomijanied  by  suspicion  and  hallucinations,  or  the  delirium 
may  pciss  into  an  acute  mania  or  agitated  melaneholia  with  great  excite- 
meut.  The  prognoeis  is  alway8  grave  in  the  acute  cases,  and  the  result 
depends  largely  on  tbe  power  of  reaction  of  the  heart  to  stiniulants.  If 
the  h©art's  action  improves,  the  outlook  as  regards  life  is  favourable,  but 
permanent  enfeebleinent  very  often  follovva. 

(c)  Acute  Toxic  Cases. — This  group  is  the  most  important.  The  onset 
is  sudden,  the  course  is  sharp  and  acute,  and  its  tenuination  is  generally 
fatal.  The  patieuts  have  frequently  been  in  failing  liealth  for  some  tirne,  but 
without  any  definite  svmptoins.  They  liecome  Buddenly  sleepless,  exoited, 
and  ^itated ;  food  ia  ab8olutely  refused.  They  have  very  acute  Iiallucina- 
tione.  There  is  a  continual  incohereut  chattering,  which  rapidly  becomes 
unintelligible.  There  is  marked  confusiou,  and  they  are  completely 
oblivious  to  their  surroundings.  Ali  motor  acta  are  ver}'  inco-ordinate,  and 
the  linibs  are  often  in  continuous  niovement,  picking  at  the  Ifevlckithes, 
clutching  at  objects  in  front  of  theni,  ainilesa  tossings.  They  gradually 
paAS  into  couia.  The  physical  signs  are  U8ually  a  subnormal  temperature. 
The  pulse  is  vcry  rapid,  weak,  and  may  be  aJmost  imperceptible  at  the 
vrriat.  The  heart-aouuds  are  feeble  and  reduplicated.  Tltere  inay  1« 
Buppreeaiou  of  urina  The  tongue  is  very  furred  and  foul,  aad  the  teeth 
coated  \rith  sordes.  The  whole  alimentary  tract  seems  to  be  paresed.  Tlie 
abdomen  is  retracted,  but  the  colon  may  cause  bidging  in  the  tlauks  from 
difitenaioD.  There  is  incontinence  of  urine  and  fa?ces  from  paraly8i8  of  the 
sphincters.  Death  usually  occurs  within  a  fortnight  of  the  ouset  of  the 
iUnefis.  Theee  cases  are  so  acute  that  they  are  frequently  at  once  sent  to 
an  asylum,  wliere  their  earlv  death  is  freqiiently  a  source  of  niisgiving  and 
regret  to  their  relatives.  They  are,  in  niauv  cases,  examples  of  an  "  ante- 
niortem  "  delirium. 

DiAGNOSis. — The  diagnoais  of  the  more  common  conditions  is,  as  a  rule, 
not  difficult.  A  thorough  examination  of  ali  the  organs  of  the  body  should 
be  made.  and  aa  complcte  a  hi8t-ory,  both  recent  and  romote,  as  possible 
ahould  be  obtainefL  Ali  tlie  muscles  of  tlie  body  should  be  tested,  and 
efipecially  thc»se  supplietl  by  the  cranial  nerves,  for  paraly8i8  or  otber  signs 
of  focal  lesions.  If  8uch  l>e  present,  or  if  disease  of  the  vaacular  8ystem 
can  be  diagnosed,  the  mental  condition  ia  prone  to  be  a  progressivo  one. 
Thia  is  alao  the  čase  \vhere  alcohol  and  sypliili8  liave  been  the  exciting 
agenta.  In  esamining  the  mental  atate,  not  onIy  the  abnonnal  features 
should  be  noted,  but  abo  the  degree  of  mentalisation  that  stili  remains 
nomial.  From  this,  moro  than  froni  the  aberration,  tlie  diagnosis  betvveen 
iple  p8ycho8i8  and  one  with  dementia  is  to  be  made. 

The  hiatory  of  illness  or  accident,  with  the  course  of  the  mental 
symptom3,  is  generally  sufficient  in  the  first  two  groui^a  of  cases  of  the 
delinum  of  coUapse.  In  the  toxic  cases,  the  absence  of  any  definite  disease, 
the  suddeu  onset,  and  the  great  proetration,  along  witb  the  paresis  of 
the  intestinal  tract,  are  the  chief  diagnostic  points. 

pROONOSis. — Dementia.  when  it  has  once  become  established,  is  irrecover- 
able,  and  its  course  is  a  gradual  downward  one,  terminating  in  death  in 
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from  one  to  four  year8.  The  fatal  issue  is  usuallj  the  reeult  of  some 
intercurrent  atfectiDii,  Buch  as  pnoiimonia  or  influenza,  or  exhauation  from 
dian'hic-a,  l>ut  a  certain  pruportion  of  cases  die  Irom  inarasmus  from  gradiial 
trophic  failure  due  to  de^^eneration  in  vital  brain  centres.  In  the  psycliose8 
the  illness  may,  in  a  propartion  of  uncomplicated  cases,  terminale  in 
recovery,  the  jterson  retuniing  to  a  nornial  8enility,  This  is  eapec.iany  the 
caae  in  the  milJer  furma  of  uiauia  and  iiielanoholia.  This  reeovery  may  be 
effected  even  in  very  old  persuus,  and  geuerally  takes  plače  vvithin  four  to 
8ix  months  of  the  onaet  of  8ymptoni8.  The  usual  course  is,  however,  for 
the  more  acute  symptomB  to  pass  off  and  to  leave  a  more  or  leas  marked 
degree  of  enfeeblemeut.  Tliis  may,  however,  be  so  slight  that  the  patient 
may  be  said  to  have  recovered  in  many  caaes,  though  it  may  incapaeitate 
liim  from  any  octive  vrxuition.  About  one-fourth  of  cases  terminate  in 
this  modified  reeovery,  and  are  enabled  to  paas  the  remainder  of  tlieir  lives 
quietly  at  lnmie.  The  longer  the  duratiun  of  the  psychosis  the  greater  the 
tendency  to  marked  dementia  and  death.  Death  results  in  about  one- 
fonrth  of  cases  witlun  a  year  from  exhau8ti<m  or  intercurrent  affection. 
Apoplectiform  8ymptom8  are  of  very  serious  import,  and  few  patienta 
survive  the  secoud  or  third  seizure. 

Trkatment. — (a)  General. — The  first  point  to  be  considered  is  whether 
the  čase  can  be  kept  at  home  or  vvhether  removal  to  au  a8ylum  is  neces8ary. 
There  can  be  no  donbt  that  most  cases  of  aenile  in8anity,  including  the 
large  majority  of  cases  of  deaientia,  can  be  8ati8factorily  treated  at  home. 
The  habits  of  life  of  the  patient  have  become  stereotyped  to  liis  aurround- 
ings,  and  removal  from  them  in  many  cases  hastens  the  dementia.  It  is 
only  where  the  exciteniont  and  uoise  is  great,  or  where  some  special 
8ymptom,  such  as  violeuce  to  those  attending  him,  or  sesual  per>'er8ion, 
exi8ta,  or  where  delusiona  of  suspicioa  against  his  relatives  are  present  that 
it  becomes  nece88ary  to  separate  him  fram  his  old  surroundings.  The 
means  at  the  disposal  of  his  friends  must.  however,  be  considered,  and  there 
is  no  donbt  that  modern  asylum  infirmaries  j)rovide  excellent  nursing  and 
meana  of  čare  aiid  treatiuent.  In  the  early  sUigea,  when  the  patient  has 
considerable  wiU  powerj  und  vvhere  he  is  inamenable  to  mauagenient  by 
friends,  it  may  be  necesaary  to  advise  removal  until  the  weakeniug  of 
these  factorfl  renders  a  retum  to  liome  possible.  In  the  toxic  cases  of  the 
delirium  uf  cullapso,  the  short  course  of  the  illnasa,  even  though  the 
8ymptom8  are  very  acute,  renders  it  advisable  to  try  home  treatment,  or  to 
explain  to  his  relatives  that  the  delirium  ia  frequently  the  percursor  of 
death,  which  may  i^ccur  vvithin  a  few  days  or  weeks.  In  this  class  of  čase 
the  noarest  asylum  is  the  best,  as  any  prolmiged  j<)umey  undouotedly  hastens 
the  end.  It  is  probable  that  aa  the  pathogeiitjsis  of  these  cases  comes  to 
be  more  fully  determined,  that  direct  treatment  by  means  of  the  equivalent 
antitoxines  may  ho  adopted. 

In  home  treatment,  the  tirat  esseutial  is  s  good  nurse  or  nurses. 
Females,  with  their  greater  kindliness  and  tact,  are  preferable,  and  even  in 
cases  where  heavy  lifting,  or  some  special  point  such  as  catheterisation, 
renders  a  male  attendant  neceasary,  it  is  often  valuable  to  have  superviaion 
by  a  traincd  fomale  nurse.  In  niany  cases  relatives  will  answer  we\\ 
durini,'  tlie  day,  aud  if  the  noctiimal  exacerbationa  are  marked,  the  trained 
attendant  may  theu  l>e  employed.  In  restless  cases  who  wander  unea8ily 
about  the  room,  constant  giiidanco  ia  nece3&ary  to  prevent  a  fall  and 
possible  fracture.  Tho  rooma  Hhiuild  Ijo  well  aired  and  ventilated,  and  alJ 
excess  of  fumiture  should  be  removed.  The  clut}iing  should  l>e  \varm,  and 
at  night  speciallj  made  flannel  or  wgollen  garmeuts    fitting  moderately 
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[j  are  necessftrv-  These  iiiay  be  made  fastening  down  the  back,  bo 
Hat  the  patient  caunot  easilj  divest  liiiuBelf  of  them. 

The  food  shoiild  he  light  and  easilj  digested,  and  special  attention 
lahould  l>e  directed  to  find  at  what  hours  it  is  best  given  in  each  particular 
čase.  Little  and  often  is  frequently  advisable.  The  last  diot  at  uight 
shoidd  he  uou-stiniulatiug,  and  one  oF  the  cereal  foods  servea  the  purptJHe 
vreli.  In  ali  cases  there  ehould  be  frequent  and  repeated  examination  of 
the  stools  for  evidence  of  any  fennentation,  and  e8|>ecially  wheu  the  diet 
is  a  farinaceous  one.  When  fa^or  in  the  motionH  is  present  salol  or 
Balicylate  of  quinin6  in  frequeutly  benehcial.  Kiglit  alinientalinu  in 
wakeful  cases  often  causes  quiet  rest  to  be  obtained.  Where  Ibod  ia 
refuaed.  it  ia  best  to  begin  forced  feeding  early.  Peptouised  milk  or 
[gruel  may  be  given  at  intcn^als  by  the  a^sophagcal  tnhc,  or  niitrient 
enemata  may  be  tried  Alcohol  uiay  be  used  in  moderate  aiuoiint  if  it 
does  not  cause  excitement  or  fiushing  of  the  face;  given  warni  at 
night,  it  often  acts  as  an  excelleut  h^T^iiotic.  Where  there  is  constipa- 
tion,  saline  purgatives  niay  be  given  in  sinall  doses  daily,  but  ali  ajierienta 
should  be  given  witl»  caution,  and  e8i.>ecially  in  feuiales  enemata  will 
often  be  found  prelerable.  In  cases  with  parese.**  of  the  lower  bowel  and 
aphincters,  lavage  of  the  rectum  \vith  large  quantities  of  warm  water, 
injected  about  15  oiinces  at  a  time  and  alloi^ed  to  How  out  by  a  rctum 
tube,  often  gives  great  relief  froni  the  trLiublesonie  and  re{)eated  luotions 
from  incontinence,  and  may  be  foUovved  by  some  hours*  quiet  aleep, 
Sleep  ebould  be  periuitted  in  ali  senile  casea  at  whatever  hour  of 
the  day. 

Toiiics  auch  as  the  compound  Bymp  of  the  b}^o]jbt»Hi>hite8  niay  be 
eniployed  to  keep  up  the  general  nutrition,  and  cod-liver  oil  is  also 
valuable.  In  casea  of  forced  feeding  as  niuch  aa  one  oimce  three  tinies 
daily  may  be  well  borne  and  al^sorbed.  Strophanthu.s  and  digitalia  in 
|Suitable  casea,  by  improving  the  state  of  the  circiilation,  will  ofben  be  found 
to  benefit  the  meutal  s^-mptoms  greatly. 

(h)  Partieular, — The  neurosea  with  vascidar  symptom8  are  often 
benefited  by  tbe  uae  of  mtro-glycerine  or  caffein,  and  phenazonum  in 
15-grain  doses  niay  greatiy  relieve  the  paroxy8m8.  In  the  neuroees 
with  aigns  of  orgauic  change,  faradiam  to  the  affecied  muscles  aud  litnba 
and  iodides  are  indieated.  Siniple  dementia  requires  treatnient  on  general 
principles  only.  AVliere  complicated  \vith  a  grosa  lesion,  tbo  iodidea,  either 
alone  ur  along  with  bromidea  whBre  neceasary,  are  again  tht?  rnost  service- 
able  druga.  In  the  caaea  of  the  deliriuni  of  cctllapse  from  Bhaok  or  trauma- 
tiam.  strychnine  ahould  be  begun  early,  and  its  adininistration  should  be 
pre^aed-  In  caaea  following  acute  illneas,  digitalia  and  strophanthus  are 
very  valuable,  and  niay  be  given  along  with  difi\isible  atimulants.  On  the 
improvemeut  of  the  circulatory  8yBtem  often  depends  the  issue  of  these 
caaes.  In  the  toxic  claas  of  caae  there  is  aluioat  no  absorption  from  the 
intestinal  canal,  so  that  hypodermic  injection  should  be  employed. 
Stimulants  such  aa  ether  and  8trychnine  seem  to  relieve  the  aymptoma 
moet.  Paraldehyde  is  the  best  hypnotic»  aud  in  doaes  of  IJ  to  3  drachms 
rgivefl  aleep  quickly  and  without  bad  after-efTecta.  Where  the  taate.  ia 
objeeted  to,  it  may  1«  given  by  tlie  rectum.  It  ia  }.»articiilarly  useful  in 
caaes  with  weak  lieart  or  where  there  is  cardiac  dyrtpncea.  Bromidea  in 
30-grain  dosea  uiay  produce  sleep  in  the  "milder  caaea.  Chloral  is  very 
UDequal  in  its  reeult«,  and  it  niay  produce  bad  after-effecta.  Opium  ia  of 
great  service  in  a  limited  clasa  of  caaea.  In  mild  melancholia  with  restless 
agitMion  by  day  it  often  ha.s  an  excellent  sedative  and  hypnotic  action, 
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and  it  may  continue  to  do  so  for  long  perioda  before  increase  of  the  dose  ia 
necessarj.  In  many  cases,  however.  it  deraiiges  tlie  digestion  or  causes  an 
aggravatiou  ot'  the  sjmptoius.  Sultonal  is  tho  best  of  the  motor  sedatives, 
and  in  15-graiu  doses,  repejited  three  times  daily,  may  conbrol  ali  the 
motor  excitement  and  may  also  give  8ati8factory  sleep.  It  general]y  aota 
weU  in  recurrent  mania,  and  its  use  may  enable  many  of  these  noisv  and 
troiihlesome  cases  to  be  treated  at  home.  Trional  is  not  so  uniform  m  its 
resulta.  but  niay  be  givon  whero  the  siiUbiial  fails  to  act.  Hyo«cine  may  be 
tried  in  some  excitetl  statea,  but  requirfH  to  be  given  with  great  caution. 
Hyoscyamus  in  conjunction  with  hromides  often  acts  well  in  cases  with 
local  bladder  or  prostatic  sjTnptoms.  AH  patienta  require  careful  and 
constant  attention,  and  each  fresh  8ymptom  should  be  studied  and 
provided  for. 

LITERATURE.— T.  S.  Clouston.  "Th«  Keuroites  and  PsjchosoB  of  De«a<]enc«,"  BriL 
Med.  Joum.,  aoth  Julv  1898.— i&irf.  CUniial  LfUures  »n  Menlal  Bi^aise,  1898.— K. 
CoLELLA.  "Studio  Bulla  frenosi  senilc."  ^nn^/i  di  Ntvrologta^  1896  and  1898. — Bevan 
LEWia.  A  Ttxt'book  of  Mtntal  IHuaae,  1899. — W.  FoiiD  Robkrtiion.  A  Text-hook  of  Pnthologg 
in  Itelation  to  Mental  Diuatei,  1900.— G.  B.  Vkroa.  "Soiulitii  e  p&zzia,"  II  Manieouti^ 
Moderno,  1896. 


I 


Sensation.     See  Visckkal  Diskase,  Tain  in  association  with. 
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See  aho  Micro-organisms,  Suppuration. 

TnE  terms  sapnemia,  septicasmia,  and  pyiemia  are  in  common  use  for 
designating  different  forma  of  septic  infection.  In  saprcemia  the  symptom8 
are  produced  by  the  absorption  of  soluble  toxic  substances  from  the  site 
of  a  wound ;  the  causal  bacteria  do  not  themselvea  pasa  iuto  the  circulation. 
In  septiccemia  the  micro-organisma  pasa  into  the  circulation,  and  the  reault- 
ing  clinical  conditioa  is  due  partly  to  the  action  of  toiines  produced  at  the 
original  site  of  invasion,  and  partly  to  the  action  of  the  micro-organisms  in 
the  blood  stream.  The  micro-organisma  do  not  pass  from  the  blood  atream 
into  the  tissuea.  In  pi/frmia  the  micro-organisms  not  only  circulate  in  the 
blood,  but  are  depoaited  from  the  blootl  in  difierent  organa  and  tissues.  It 
Bhould  at  the  outset  be  mentioned  that  the  diatinction  bet\veen  these 
different  conditions  ia  a  practical  one,  lounded  largely  on  clinical  experience, 
and  alao  to  some  extent  on  ex{>erimental  investigationa.  There  is  no  very 
sbarp  dividiug  line  between  the  diiferent  conditions,  the  differences  being 
mainly  thoae  of  degree.  The  etiology  of  eapraimia,  septicjemia,  and  py8emia 
is  aimilar. 

The  bacteria  commonly  associated  with  this  morbid  sta  te  aro  strepto- 
coccus  pjogenes,  ataphylococcu8  pyogeDea  aureus,  albus,  aud  citreus.  These 
frequently  erist  in  combination.     Many  records  have  aLso  been  published 
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describing  cases  due  to  unusual  bacteria,  e.g.  pueumoooccua,  and  bacillua 
aepticus  putridue,  and  other  forme,  Much  experiuieiital  investigatiou  bas 
been  directed  to  a  studj  of  the  toxic  substances  which  give  rise  to  septi- 
ciemia  and  pjtemia,  but  notNvithstanding  thia  it  must  be  admitted  that  we 
are  not  yet  in  a  position  to  stiite  decisivelj  why  one  čase  becomea  pja^mic 
while  another  is  septiciemic.  The  secret  of  this  ia  probably  to  be  found  in 
variatiooa  in  the  individiuil  reaction ;  no  two  people  react  preciselj  aiike  to 
the  same  toxic  agent. 

CuNiCAL  Features. — Thes«  are  btiet  described  by  reference  to  the 
8yinptoni8  obaerved  in  a  čase  of  saprfemia.  A  few  Iiours  after  a  permm 
receivee  a  brmee  or  cut,  e,g.  a  post-mortem  wound,  constifcutional  8ymptom8 
set  in ;  there  is  a  general  sense  of  discomfort,  chillinesa,  with  disinclination 
for  phy8ical  or  mental  work.  The  temperature  l>ecoraes  8hghtly  raised,  the 
appetite  is  deranged,  the  tongue  furred,  with  constipaLion  and  headache. 
The  urine  naay  be  diniioished  in  amount ;  the  skin  is  dry,  or,  more  rarely, 
may  be  8bghtly  clammy.  These  8ymptom8  aa  a  rule  readily  di8api>ear, 
provided  immediate  attention  is  paid  to  the  wound  and  carefiil  regulation 
of  the  general  healfch  for  a  few  daya  The  WLmnd  should  be  thort>ughly 
cleansed  with  a  warm  antiseptic  lotion  and  thereafter  auitably  dressei 
The  bowel8  should  be  opened  by  a  saline  draught,  and  the  function  of  the 
kidney8  and  skin  atimulated  by  the  free  ingeation  of  bland  dihient  drinks 
and  the  uae  of  a  warm  bath.  For  a  few  day8  tlie  diet  Hhouhi  be  of  a  light 
and  nourishing  nature.  Undor  this  regime,  as  a  rule,  the  aymptom8  8peedily 
subside,  unless  the  patient'a  general  resistiug  power  was  low  at  the  tinie  of 
the  injury.  in  which  event  the  čase  may  becouie  one  of  typical  septiciemia 
or  py*mia.  llie  general  coustitutional  svniptoina  of  septictcmia  are  the 
same  as  those  already  mentioned,  and  it  will  sutKce  to  refer  brieny  to  aome 
special  features  of  septiciernia.  The  site  of  infasiun  is  the  first  point  of 
importance.  Wliile  in  a  čase  of  septicternia  following  an  open  wound,  as  in 
the  nlx)ve,  the  site  of  invasion  is  elear,  not  iinc<^)minonly  no  source  t>f  infec- 
tion  can  be  determined.  In  these  circumataucea  the  Houi*ce  of  infection  is 
to  be  sought  for  in  one  or  other  of  the  free  mucous  Burfaces  of  the  body, 
and  more  especially  the  gastro-intestinal  traet  and  utero-vaginal  mucous 
membrane. 

The  Rajndity  of  Onset  of  Si/vipioms. —  Tn  sapni^mia  the  8ymptnm8 
develop  more  quickly  and  reach  their  acme  sooner  thau  in  8eptic;t-mia. 
Where-as  in  the  former  the  temperature  would  speedily  rise  to  103°  or  104^ 
F.,  in  the  latter  the  temperature  and  other  clianges  are  lese  severe  in  the 
early  stages. 

Duralion  of  the  Syniptoms. —  If  the  8ymptoms  described  persist  uot- 
withstanding  the  adoption  of  the  appropriate  measures  ah^ady  referred  to, 
the  caae  may  be  regarded  aa  one  of  septiciiniiia  or  pyif  mia, 

Pyspmia  has  in  addition  certain  characteristic  featurea  The  temperature 
chart  is  distinctive.  It  Hhowa  the  8wiuging  temperature  of  a  general  septic 
infection.  but  superadded  to  this  there  are  at  irregular  intervala  suddea 
esacerbations  of  temperature  aocompanied  by  rigors  and  heavy  8weating. 
hi  both  septicH'mia  and  pya'mia  tliere  may  be  gradually  ailvancing  oraaction 
with  other  8ymptom8,  e.g.  ana^mia,  jaundice,  8weet-8melling  breath,  sleepless- 
neaa,  delirium,  and  other  8ymptoui8  arising  from  the  8evehty  of  the  general 
septic  infection. 

Pathologv. — The   pathological  appearances  are   aimilar   in    the   two 

conditions,  but    in   pyu:mia   a  special   characteristic    is    the   presence   of 

ondaT7  foci  of  suppuration   or  septic   infarctions   in   different  organa 

and  tissues.     The  kidneyB,  lungs,  and  brain  are  the  moet  frequeut  sites  of 
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these  septic  infarctions,  as  these  organa  ha  ve  end-arteriee ;  while  the  liver, 
lungs,  and  kidceTS  are  the  most  -  fteqaent  sites  of  secondarj  abscesses. 
Marked  oloudj  svrelling  of  the  liver,  kidnejs,  and  heart  muacle  is  present 
both  in  septicaemia  and  pjsemia ;  the  various  serous  membranes,  the  pleura, 
pehtoneum,  or  joints  maj  be  in  a  state  of  acute  inflammation ;  the  blood 
itaelf  is  usuallj  fluid  and  markedlj  dark  in  colour.  There  are  also 
changes  in  the  bone  marrow,  bat  the  exact  natore  of  these  changes  has 
not  been  bo  fvMj  determined  in  the  hun^n  subject  as  in  lower  animals. 
These  changes  are  doubtless  of  the  first  importance. 

DlAGXOSJ& — The  diagncsis  of  aepticaenua  is  usuallj  easj,  but  it  is  more 
difiicult  to  determine  the  exact  soorce  of  infection  in  everj  caae.  We  must 
realise  that  the  souroe  of  infection  maj  be  anj  one  of  the  fiee  surfaces  of 
the  bodr.  and  eaeh  most  in  Vam  be  the  sabject  of  investigation.  In  women 
special  attention  should  be  paid  to  the  utero-vaginal  mucoos  mem- 
btAne;  and  ve  musi  nanemher  that  a  verj  small  hreach  of  surface  maj 
sa1^>fr  to  «Uow  Kti  septic  intQxicati(XL  Further,  a  hint  of  the  poesible 
«oaive  c»f  inf«cuoai  mar  be  obtained  &om  a  G{u:eful  inquirj  into  the  clini- 
«il  hbtorr.  vhieh  maj  lereal  the  fut  that  the  patient  had  suffered 
{hm  a  tnniik^  leocoRhoM«  indigestioii,  or  hsemorrfaoidB  for  some  time  pre- 
Tiott9^r. 

ri^  ^iijfntmiud  tluipums  has  to  be  made  fnaa  (1)  rarioas  acute  infectire 
^wrs^  «s|^ecttllT  tjtpiuHM.     Ibe  all-impottant  test  here  is  the  Widal 

^t)  TVMrWom  mar  simulate  s^»OKenua,  bat  a  caieful  ezamination 
of  tW  ch«et.  Aikd  of  the  tempoMoi«  chait  aad  the  clinical  historj,  will 
usitallj  $ut)k)e  to  ciMr  up  tbis  poinc  Great  aasistance  maj  be  obtained 
ftvkm  a  histokigical  «xamiiuuoii  of  the  bJood.  In  tabeicolosis  leucopoenia 
i«  IM^esent,  whersas  in  sepckaemia  kucocjtosis  is  the  mla  (See  article 
"•  LiroocTix>STS,''  vol  ri)  In  *\«t  doabdul  caae  of  this  kind  no  investiga- 
tJK^n  i$  oomplet«  viihout  a  caz«^l  eiaminatkm  of  the  blood,  which  must 
itkcUuie  it*  e^amination  bj  roetus  of  »lain^  tihns. 

^;V  The  blooti  investigation  will  Iv  ibe  means  of  making  in  addition  a 
*iiflf^T>?ntial  diagnosis  from  n^Alaria,  wbi>«  srmptooKS  maj  present  manj 
ft>Atur(^  in  oommon  with  9ey»tio«-mia. 

y4^  ArvU  rh^vm^tism  and  acvU  av-d  fvharvU  rk^mwuii<nd  arthritis  maj 
u^  K»ruin  iM^v«  simulat«  a  general  septicagrnia.  The  dillerential  diagnosis 
^s  borv^  l1«^l  verv  important,  as  some  distingm^lied  authorities  hold  that 
Aoul<^  rh<n)mati$ni  is  mer&lv  an  att<muat«d  prternia  due  to  the  action  of 
*Hv^^tA\vvx^s  pVi'^>nes. 

^;^^  »'^^'»r?/  or  tiJ^^rr/i^T^  fft^^-ar(fitis  is  to  be  regarded  as  a  form  of 
^^>rt^mWv  \xiih  iho  i«i^t  pT\-»nunent  site  of  incidenoe — tiie  inrolvement  of 

^i\^  l%v^v  A1V  vv^Mt^  '■'A  ^rr  afk-h-cn^  sach  as  actin<unjcosis,  abscess  of 
iU*^  )u\^>    •<x^>i  ll>^  hW  \xhvh  iVVAsionallr  maj  present  difficulties  in  the 

rvy>.  M\*>.\r  V^o  ^;l'*^  Aft«>ntiAl  is  the  suipcal  deansing  of  anj  known 
^xu*u.»u  t;s  **x  \i  (W  3%^|\NS  IS  iw»(»nAinoii  to  be  due  to  the  streptococcus 
iiyo  AU(^sn\v)^<As\v»;s  i^''!^;^  «>Av  K^  eiiiplorod.  as  cjtses  have  been  recorded 
v>l\v\v\^  ts\\H,\^»  *;\U.v\xv»i  u*  >i!^>  in  4>A«^  of  mixeii  infection  this  serum  has 
\\H\\\  \\\\\\\y\  >\.\  \\i\\i^  ,vr  «0  x;ftli;<v.  Th^  ^HviicAl  ti^£v%tment  of  the  sjmptoms 
iuu»t  lM««A\ut\^  \\\\i  ^\^^  ^}\<*va\  txif\\wi\  phnoiples.  The  strength  of  the 
\«(tiumi  utufti  K^  «uj^u>Mu^<s)  by  sxul4*blo  diot,  k^.  one  with  ample  albumin 
M\\\  t.;(vU\U>>hvtf>\  ku)^)^)t<s)  m  A«  oj»w\v  lU^f^ublo  foTin.  Stimulauts  maj 
u^(UU%Uv^  bo  jj*>v\H  i\Nvi,\      Vb<^  l^n^vmtnt^  must  be  controlled  bj  anti- 
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pjretic«,  preferablj  by  large  doses  of  quiiiiDe.  and  8alicylate  of  soda  in  com- 
bination  wibh  phenacetin.  Hjdrotherapeubic  mcasures  are  also  of  the 
great€8t  8en'ice.  Mere  spouging  of  the  liuibs  with  tepid  water  and 
ammonia  or  vinegar  are  uaeful  in  reducing  the  febrile  state  and  conducing 
to  the  patient  8  general  comfort.  Convaleacence  is  usuallj  protracted,  and 
it  nmy  be  many  raonths  before  the  patient  is  finally  reetored  to  good 
health.  A  degree  of  aniBmia  may  persist  for  a  long  tiuie  subfte(jiieutly 
unless  the  čase  be  8uitably  treated  with  blood  tonice  in  the  earliest  stages 
of  convaleacence. 


Serum  Thcrapy.    5«TiiKRArK0Tics. 


Seventh  Nervc.    Sw  Facial  Nkrve. 


Sewage  and  Drainag^e. 

IZNTUL   CONDITIONS 
DEA1;<8 

8kwsrs 

TSULPB 

CiSSPOOLS 


WaTEK-CL08BT8  . 

Lavatobies,  kto. 
excrkmkkt    a>*d 

POSAL    . 
SCWAOE  DiSPOSAL 


Rkfusb     DI8- 


In  dealing  with  the  question  of  bouse  drainage,  Bewerage,  and  the  disponal 
of  sewage  and  bouse  refuse,  it  must  be  undei-stood  that  the  conditions  laid 
down  are  applicable  both  to  towa  aiid  f.ouritry  i^listriute  unlesa  when  special 
difltinction  is  made  in  the  čase  of  the  latter. 

The  following  are  the  essential  conditions  applicable  to  ali  drainage 
BjsteniB : — 

1.  Immediate  and  thorough  removal. 

2.  Free  ventilation  of  draius  and  sevvera. 

3.  Perfect  disconnection. 

In  judging  of  the  efficiency,  therefore,  of  any  sanitary  appliance  or  drain 
their  self-cleansing  capacity  is  an  ali  important  consideraticm,  and  no 
sy»teni  can  be  considered  8atisfactory  wliich  does  not,  in  aH  its  deteiils, 
compIy  with  this  condition.  Of  crmrae.  as  regards  the  drains  themselves, 
it  is  hardly  possible  that  tlushing  can  be  carried  to  such  au  extent  aa  to 
insure  i)erfect  cleanliness,  and,  in  order  to  guard  againat  nuisance,  the  second 
essential,  ventilation,  must  be  cmuplied  with,  the  inlets  beiug  so  placed 
as  to  aUow  a  current  of  air  tv  pass  ali>ng  the  whole  course  of  the  drains 
toward8  the  outlet  ventilatora,  which  should  be  carried  up  the  honses,  with 
as  few  bends  as  possible,  and  terminate  at  points  as  far  removed  a«  practic- 
able  from  window8  and  chininey8.  Stili,  notwithHtanding  these  precautions, 
there  is  alway8  a  risk  that  the  resistauce  oHered  by  house  trape  will  be 
overcome,  owing  to  air  pressure  in  the  drains,  the  result  of  a  Hudden  inmsh 
of  8ewage  or  the  accidental  stopping  of  the  ventilation  openinge,  and  to 
guard  againat  this  the  third  esBenti&l  liecoines  necessary,  nan)ely,  that  no 
houae  vastes  shall  commuuicate  direct  with  a  drain,  but  discharge  on  to  an 
outside  trap.  the  main  drain  itself  being  diaconneoted  from  the  sewer  or 
oeflspool,  as  the  čase  raay  be.  by  a  free  (»pening,  ou  the  house  side  of  wlucli  is 
the  tenninal  trap  of  the  sj^stem.  An  exceptiou  to  this  rule  of  disconnect- 
ing  houae  waHte8  luis  to  be  luade,  however,  in  the  čase  of  soil-pipes  and 
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theee  septic  infarctiotis,  as  these  organs  have  end-arteries ;  while  the  liver, 
lungs,  and  kidneya  are  the  most  •frequeut  sites  of  aecondarj  abeoesses. 
Marked  cloudy  8\velling  of  the  livar,  kidnejs,  and  heart  mnacle  is  present 
both  in  Bepticivmia  and  py£einia ;  the  varioua  serous  membranes,  the  pleura, 
peritoneuin,  or  jointe  may  be  in  a  etate  of  acute  inflammation ;  the  blood 
itaelf  is  usuallj  fluid  and  markedly  dark  in  colour.  There  are  also 
changes  in  the  bone  marr(>w,  but  the  exact  nature  of  these  changea  has 
not  been  bo  fully  determiued  in  the  hum^u  Hubject  us  in  lower  animaLs. 
Tbeae  changes  are  doubtless  of  the  first  importance. 

DlAGNOSis. — The  diagnosis  of  septica^mia  is  asually  ea8y,  but  it  is  more 
difficult  to  determine  the  exact  source  of  infection  in  every  čase.  \Ve  inust 
realise  that  the  source  of  infection  may  Ite  any  one  of  the  free  sudaces  of 
the  lx)dy,  and  each  must  in  turn  be  the  subject  of  investigation.  In  womea 
special  attention  should  be  paid  to  the  utero-vaginal  mucous  mem- 
brane, and  \ve  must  rememl»er  that  a  very  small  hreach  of  surface  may 
sufKce  to  alIow  of  Hcptic  intoxicatiou.  Further,  u  hiiit  of  the  possible 
source  of  infec.tiou  may  be  obtained  from  a  c^reful  iuquiry'  into  the  clini- 
cal  history,  which  may  reveal  the  fact  that  the  jMitient  had  suffered 
from  a  tnfling  leucorrhcBa,  indigestion,  or  hiemorrhoids  for  some  tirne  pre- 
viously. 

The  differential  diagnosis  has  to  be  made  from  (1)  various acute  infective 
fevers,  e8pecially  typhoid.  The  all-important  test  here  is  the  Widal 
reaction. 

(2)  Tuherculoais  may  simulate  septicji-miu,  but  a  careful  examination 
of  the  chest,  and  of  the  temj)erature  chart  and  the  clinical  hiBtory,  will 
uauallj  suttice  to  clear  up  thta  point.  Great  assistance  may  be  obtained 
from  a  histological  ezamination  of  the  blood.  In  tuberculosis  leucopcenia 
is  present,  wherea5  in  septiaemia  Ieucocyto.sis  is  the  rulc.  (See  article 
"  Leucocvtosis/*  voL  vi.)  In  every  doubttul  caae  of  this  kind  no  investiga- 
tion is  complete  without  a  careful  examiuation  of  the  blood,  which  must 
include  its  exaniiaaticn  by  means  of  stained  hlms. 

(3)  The  blood  investigation  will  l>e  the  means  of  making  in  addition  a 
differential  diagnoais  from  inalaria,  whose  8ymptoms  may  present  many 
features  in  common  with  aeptiaemia. 

(4)  Acute  rhfuvmtUm  and  acvie  and  siibacute  rheuinatoid  artkntis  may 
iu  certain  casea  simulate  a  general  aepticsemia.  The  differential  diagnoaia 
is  here  not  very  important,  as  some  distinguiahed  authorities  hold  that 
aoute  rheumatism  is  merely  an  abteuuated  pysemia  due  to  the  action  of 
streptococcus  pyogeue8. 

(5)  Septic  or  ulcerative  endocarditis  is  to  be  regarded  as  a  form  of 
pysemia,  with  the  most  prominent  site  of  incidence — the  involvement  of 
heart  muscle. 

(6)  There  are  certain  rarer  affeciions,  aueb  as  aGtiuomycosiB,  abscesa  of 
the  liver,  and  the  like,  which  occasionalIy  may  present  difticulties  in  the 
way  of  diagnosia 

Theatmknt. — The  firat  essential  is  the  surgical  cleanaing  of  auy  known 
primary  fi>cu8.  If  the  sepsis  is  ascertained  to  be  due  to  the  strt^ptococcus 
the  antistreptococcus  serum  may  be  employed,  as  casea  have  been  recorded 
where  benetit  followed  its  use.  In  casea  of  mixed  infection  this  serum  has 
been  found  of  little  or  no  value.  The  medical  treatment  of  tho  8ymptnma 
must  be  carried  out  on  general  medical  principles.  The  strength  of  tlie 
patient  must  be  maintained  by  suitable  diet.  i.e.  one  with  nmple  alburnin 
and  carbohydrate  supplied  in  an  ea8ily  digestihle  mts 

require  to  be  given  freely.     The  temperature  mu 
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trap  which  is  used  for  disconneeting  the  terminal  drain  from  the  3ewer  or 
cesspcK)!.  It  vnU  tie  noliced  that  ou  Lhe  house  side  nf  the  trap  an  opening 
is  provided,  and  tliis  should  be  connected  -vvith  a  aurface  grating  bj'  nieaiis 
of  pipes,  so  as  to  aet  as  an  iiilet  ft)r  air  to  pass  along  the  drain  and  up  (he 
ventilating  shaft  or  shafts  at  the  top  end  of  the  sjstem.  A  better  arrange- 
ment,  however,  is  to  eoustruct  a  inan-hole  at  this  point  (Fig.  4),  with 


r^T 


p  [O.  s. 
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which  ali  the  tributarj  drains  may  be  connected  as  8hown,  this  being  the 
only  man-hole  in  the  Bjstem  which  should  have  an  open  cover  to  act  as  an 
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inlet  for  ventilation.  It  is  not  alwaY8  posRJhle  to  obtain  a  self-cleansing 
gradient,  in  which  čase  artificial  fluahing  should  be  resorted  to  bj  means  of 
an  automatic  flnsh  tank  holding  troui  80  to  100  gallons,  which  should  be 
adjusted  to  discharge,  Bay,  twice  a  day.  The  best  tank  for  this  purpose  is 
Field*s  (see  Fig.  5),  wbich  discharges  by  sjphonic  action  even  with  a  drop 

BUpplj. 


SEWAGE  AND  DRAINAGE 


89 


Cesspools  should  be  avoided  where  possible,  but  iu  rural  districta  a 
8ewer  is  not  always  available  with  which  to  cimnect,  and  in  Biich  cases  they 
iiiay  be  the  only  alternative.  Thej  sbould  l>e  cuuaLructed  in  bnckwork 
set  in  cement,  and  without  overtio\v8,  a  chain  pnuip  beiiig  provided  to  allow 
of  the  s€wage  being  pumped  on  to  Lmd  periodicaUy.  If  suitable  land  is 
availabie,  howBver,  and  the  fall  a]li>w8  of  it,  tho  cesHptHil  may  be  ctmatnicted 
on  the  principle  of  tlie  "  septic  "  tauk,  to  be  presently  descriheil,  the  eltiucnt 
being  applied  to  land ;  or — as  an  alternative  to  land — a  small  biologieal 
filter  may  be  constructed  in  the  manner  set  forth  later,  the  area  necessarj 
in  the  čase  of  a  household  of  frnm  ton  to  fifteen  persona  being  2  auper- 
ficial  jardfi,  and  the  depth  5  to  6  feet. 

JVater-ciosets. — In  constructing  a  water-closet  attention  ahoiild  be  paid 
to  the  folIowing  points : — (1)  At  leaflt  one  vvall  ni'  the  closet  sbould  be  an 
outside  wall,  in  which  tJiere  shtniid  lie  ii  window,  and  preferably  the  ajMirt- 
ment  should  be  separated  froiii  Lhe  h<.mae  by  a  sliort  paBsa^e  with  eroes 
ventilation.  (2)  The  appiiratuH  itself  should  be  provided  with  an  ample 
water  flush,  whieh  should  not  conie  direct  from  the  Bervice  pijie,  but  from 
a  Rpecial  eistern  connected  with  the  service  pipe  by  iiieans  of  a  bali  tap. 


Fio.  r. 


Pio.  0. 


(3)  The  soil-pipe  shoidd  be  placed  outside  the  hoiise,  being  conneoted  with 
the  drain  below  without  the  introduction  of  a  trap,  and  carried  up  full 
bore  to  above  the  eaves  of  the  house  as  a  ventilator.  Between  the  closet 
and  the  soil-pipe  there  should  be  an  efficient  trap,  and  to  avoid  the  risk  of 
ita  becoming  uusealed  by  Byphonage,  an  auti-8yphouage  pi]>e  should  t>e 
carried  from  the  waste  beyond  the  trap  to  j<»in  tlie  soil-j>ij>e  venti- 
lator above  the  highcst  junction — a  precaution  vvldeh  is  8pecially  indi- 
cated  if  more  than  one  closet  discharges  into  the  samo  snil-pijio.  (4)  The 
aoil-pipe«  wluch  should  not  be  more  than  4  uichea  in  dianieter^  may 
be  constructed  of  drawn  lead  with  proper  "  wiped  "  jointa,  or  if  irou  is 
uaed  the  pipe  miist  be  8ufficiently  strong  to  allow  of  the  jointa  being 
caulked  with  Icad,  as  if  putty  is  usešd  sooner  or  later  the  joints  will  become 
defective. 

Aa  re^ards  the  apparatus  itself  several  varietiee  are  met  with — good^ 
bad.  and  mdifferent.  The  valve  and  wash-dowu  are  good  tjpes ;  the  pan 
and  wa8h-out  are  Imd  types;  while  the  plug  closet  is  not  good  enough 
to  be  classed  in  the  tirat  category,  nor  bad  enough  to  be  included  in  the 
seccnd.  Aa  apace  will  not  allow  of  a  detailed  descriptiou  of  each  of  these 
type8  of  closet,  only  the  valve  and  the  waah-down  will  be  considered  in 
dotaiL 

Ali  things  couaidered,  perhape  the  valve  closet  (Fig.  6)  ia  to  be  pre- 
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ierred  to  the  wa8h-do'wn  (Fig.  7),  but  if  econoinj  has  to  be  conaidered  the 
latter  has  the  advantage.  There  is  a  good  deal  of  mechanism  connected 
with  the  valve  closet,  and  amlesa  the  vvorkmanship  is  good  throughout, 
Booner  or  lator  the  ap|>aratuH  will  get  oufc  of  order;  it  is  important,  there- 
fore,  in  purchasing  such  a  n.loset  t(j  select  the  very  l)est,  which  ia  uaually 
the  most  expensive  ;  the  siniplest  wash-down  closet,  therefore,  if  the  design 
is  good,  b  to  be  preferred  to  a  cheap  valve  closet. 

With  the  aid  of  the  drawing  and  the  lbllowing  description  the  chief 
detaila  uf  a  valve  closet  will  be  eaaily  uaderstood: — It  coaaiate  ot*  an 
earthenware  enamelled  basin  (A)  in  which  water  is  retained  by  the  valve 
(B),  the  tluah  being  connected  with  an  in-turned  rim  (O).  By  means  of  a 
puJl,  the  valve  cloHing  the  ;^-inch  ontlet  of  the  htLsin  is  depressed  into  the 
enamelled  iron  box  (D),  and  the  couteuta  are  thus  discharged  through  the 
sliorL  conducting  pipe  (E)  into  the  syphon  trap  with  which  the  closet  ifti 
connected.  A  lead  overfiovv  pij>e  (F),  with  ayphon  trap  (G),  connects  tha 
basin  \vith  the  valve  box,  which  should  ho  ventilated  by  a  pij»e  (H)  carried 
iipwards  tliroiigh  the  waU  to  a  convonient  point  vvhero  it  may  bo  cut  short, 
the  objeot  being  to  guard  against  s}'i)honage  of  the  overfiow  trap,  and 
provide  a  vent  for  any  foul  air  which  may  accumulate  in  the  valve  box  in 
the  event  of  inijtcrfect  tiiishing  of  the  closet  trap  thrc^ugh  carelessness. 
In  čase  of  aecident  a  safe  or  tray  sliould  l)e  provided  iinder  the  closet 
with  a  waste-pipe  (K),  carried  through  the  wall  to  discharge  into 
the  open,  a  hinged  flap  being  fixed  at  the  end  to  prevent  air  froni  Llow- 
ing  through  the  pipe,  which  in  winter  may  frcozo  tho  water  in  the  closet 
pan,  etc. 

The  wash-down  closet  requires  little  or  no  description,  but  it  may  be 
pointed  out  that  the  chief  features  in  a  good  appliance  are  a  large  water 
area,  a  good  depth  of  seal,  and  an  uutgo  which  alluvvs  of  an  etiicient  iinion 
being  made  \vith  t!ic  Hoil-pi][>c.  VVhen  such  a  closet  is  fixcd  on  the  groumi 
floor  the  outgo  should  pasa  down  to  the  floor,  the  extreme  end  for  about 
1 J  in.  being  free  froui  glaze,  to  allovv  of  a  cement  joint  being  made  with 
the  tlraiii,  wliich  shuuld  be  carried  up\vards  to  the  fluor  level  in  an  ea9y 
cnrve.  The  outgoes  in  the  wuso  of  nome  wash-duwn  closets  are  cncased 
in  pottery,  but  thia  arran^ment  is  to  be  condemned,  as  it  is  iinpossible 
in  the  čase  of  such  an  appliance  to  form  a  water-tight  union  with  the  drain 
or  soil-pipe,  as  the  čase  may  be.  In  the  čase  of  \vash-down  closets  not  on 
the  ^round  Hoor,  lead  outgoes  are  now  frequently  attached  securc!y  to 
the  earthenware  by  varioua  patent  processes,  and  thiis  the  closet 
can  be  properly  connected  with  the  soU-pipe  by  nieans  of  a  \viped 
yymt.  Previously  considerable  ditficulty  was  experienced  in  malang 
thia  connection,  but  the  above  invention  haa  entiroly  done  away  with 
thab. 

Tlie  drawing  (Fig.  8)  represenCs  a  trough  closet,  which  is  frequently 
used  f*.*r  schools  and  factories.  The  fluah  in  thia  čase  must  be  automatic, 
and  the  best  tank  for  the  purpose  is  Field'8,  \vhiD!i  has  already  been 
described. 

Mention  must  also  be  made  of  siop  loater-clo&tU,  of  which  there  are 
tQany  varieties.  the  slop  vvater  being  utiliaed  as  a  flush  by  nieans  of  an 
automatic  arrangement  in  the  shape  of  a  tipper.  Of  cfiurae,  such  closets 
can  only  be  fixed  out  of  dcors.  and  as  compared  with  ])rivies  they  are 
cleanly  appliances.  but  thev  cannot  be  compared  with  ordinary  \vater- 
closets  froni  that  point  of  view,  and  it  is  doubtful  whether  their  introduc- 
tion  hhouki  bc  cncouraged. 

Lavatories,  Balhs,  and  Sinks, — The  chief  poiuL  to  consider  in  connection 
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with  lavatoriee,  boths,  aod  sinka  is  tbe  m^bod  of  ^>f*^ftg  with  the  mete. 
In  ali  siich  cases  the  wast«  shuuld  be  carned  throogli  tbe  imll,  to  dischaige 
on  to  a  guUj  trap  direct  if  on  the  gronnd  floor,  or  into  a  rain-heftd  oom- 
municating  with  a  gidlj  by  means  of  a  doim  pipe.  It  aometiTnes  bappeiu» 
bowever,  that  the  latter  plan  is  inexpedieat,  owiiig  to  prozunisj  to 
windows,  in  which  čase  tbe  waate  shoiud  commtuiicate  direet  witb  tfae 
du\vu  pipe,  wbich  .should  be  carried  apwazd8  as  a  ventilatoT.  Ho  loatter 
vhich  method  is  adopted,  bowever,  it  is  *"■**" ^^*l  to  fix  a  sjphoB  tnp 
immediatelj  under  the  oat>^.  as  merely  disconnecting  tbe  waste  oatside  is 
not  su£B.cieDt.     It  &equeDtly  happens  that  more  than  one  lavatorv,  or  a 
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lavatorj  and  a  batb.  bas  to  be  connected  to  a  conmion  waste,  in  whicb  čase 
each  individual  wa6te  should  be  trapped,  and,  as  the  trape  are  likely  to 
become  unseale^l  from  sj^phonage  under  sueb  circumstances,  antisjphonage 
pipea  should  be  carried  from  the  crown  of  each  trap  to  join  a  main  pipe, 
wbicb  is  carried  up  outside  the  wall  to  join  the  ventilator  of  the  main  waste 


rio. «, 


pipe  above  the  highest  connection.     Such  an  arrangement  as  applied  to  two 
lavatory  basins  is  8howii  in  the  drawing  (Fig.  9). 

Excremtnt  and  Refnse  Jjispoml. — Both  tbe  privj  midden  and  pail  sis- 
tema must  be  condemued  as  lxMng  most  insanitary  in  ali  urban  districte.  as 
well  as  in  populous  parta  of  rural  diatricts,  and  the  only  renie<iy  is  the 
adoption  of  water  carriage.  In  scattered  rural  diHtrictB,  however,  it  may  be 
necessarj  to  recognise  one  or  other  of  these  sy8tenis,  but  in  such  cases  the 
privies  should  be  so  constructed  as  to  comply  with  every  requirement  set 
forth  in  the  model  Bye-lawa  of  the  Local  Govomment  Hoard.  Al  the  same 
tirne,  however  rigidly  the  Bye-law8  niay  be  adhered  to,  nuisance  must  arise 
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from  the  atorage  of  filth  on  auy  premifles  even  for  short  perioda,  and,  if 

waber  carriage  is  impi-acticable,  undoubtedlj  the  beat  alternative  ia  the 
earth  closet  8yBtem,  provided  means  can  be  deviaed  to  insure  that  an  aniple 
etipplj  of  dr}'  riddled  soil  is  al\vajB  available. 

As  regarda  dry  refuae,  muvablo  retieptaclea  with,  at  least,  weekly  re- 
moval  is  the  only  satisfactorj  method  for  towns,  and  in  some  cases  bi-weekly 
or  even  daily  reraoval  is  deeirable.  In  coimtry  diatricts,  however.  Used 
receptacles  uiay  be  allovved  provided  precautions  are  adopted  to  keep  the 
contents  di-y,  and  it  is  \vell  in  such  cases,  it'  privies  aro  in  use,  to  apply  the 
riddled  ashefi  Lo  the  privy  contents.  As  i-egards  the  ultimate  disposal  of 
the  refuse,  wa8te  land  is  usua]Iy  available  in  rural  districta,  or  farmers  are 
willing  to  remove  the  privy  midden  contents  free  of  cbarge  provided  the 
aahes  used  are  riddled,  bufc  the  proper  solution  of  thia  difficulty  is  to  bum 
the  dry  refuse  in  deatructors,  a  practice  which,  it  is  Batisfactory  to  find,  ia 
becoimng  more  and  more  generaL 

Seioage  Disposal, — Before  dealing  with  the  melhods  of  sewage  disposal 
which  are  now  gencrally  adopted,  it  may  bo  well  to  indicace  what  must  be 
accompliahed  by  ali  methods  if  sucjceas  is  to  be  achieved,  and  it  will  prob- 
ably  suffice  to  set  forth  the  eseentiaLa  in  the  form  of  a  table : — 

Essentiah. 

p-    .        (\.  The  removnl  of  ali  large  suspended  roattera  and  inorganic  solids  such 

^'^        <  sa  roftd  detritus. 

fitage.      y^   rp^^  removal  or  liqu«faction  of  ali  solid  organic  matter  in  suspension. 

Seeond  f  3.  The  conversioii  of  tho  inorganie  matler  pi-etieut  in  solution  into  more 
stagti.      \         sUible  (tiou-putrefactive)  substajices  =  niV/Vir*t^to?f, 

No  matter  what  method  of  disposal  is  adopted,  the  8ewage  must  first 
undergo  a  ]iToceRB  of  sureening  and  partial  subsidence  in  onler  to  hold  back 
large  iloating  matters  and  road  detritus. 

As  regards  the  puritication  pr(xres8  proper,  both  in  the  disintegration  of 
the  organic  constituents  and  the  sub8equent  conversinn  of  the  unstable  pro- 
ducts  into  stable  non-putrefactive  substances,  bacteria  are  the  active  ageuts. 
There  is  no  such  tliing  as  the  disposal  of  sewage  by  cheniical  methods ;  ali 
that  chemicab  can  eftect  is  the  mechanical  precipitation  of  the  suspended 
Bolids  (in  large  tanks),  leaving  the  dissolved  organic  matter  to  be  deaJt  with 
by  land  or  artifiuial  hltera  as  the  čase  may  be.  It  is  true,  tlie  tiual 
biological  changes  etfected  by  land  or  filters  are  greatly  faoilitated  by  the 
removal  of  the  solids  by  chemical  precipitation,  but  the  residting  sludge  has 
to  be  dis|XDsed  of,  and  thia  presenta  mauy  difficidties.  Now,  however,  it  has 
been  establLshed  that  the  whole  procesa  of  purification  (unleas  in  the  čase, 
poHsibly,  of  very  exceptioual  sewage8)  can  be  effected  by  Itacteria,  and  thns 
the  difticult  question  of  sludge  disposal  has  been  overcome. 

Having  regard,  then,  to  \vhat  haa  to  be  acconipUshed,  the  following  table 
seta  forth  the  diiferent  methods  which  may  be  employed  :— 


Methods, 


After  subsidence  of  detritus  :- 


First 
Btage. 


Cameroiia  septio  tank. 

Scott-Moncrieff*8  upward  flow  cultivation  tank. 

Large  grain  lilters  use<l  as  { |j;}  ^'^^^,  j^^ 
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Seconcl 
sUge. 


/  (a)  Broad  irrigation. 


Und  treatmerit  <  ;,<  u„wi>«Hr(Itiltmtion. 
Small  grain  filter,  used  a«  {  [j;'  ^'^^i  beds. 


If  Chemical  precipitation  ia  adopted,  thc  tank  capacitv  provided  should 
at  leaat  equal  one-half  lo  Lvvo-thirda  the  daily  tlow  of  8ewa^'e,  and  it  is 
desiraMe  in  the  čase  of  large  works  to  provide  a  plant  ibr  pressing  the  sludge, 
othenvise  the  diHicultj  in  ultiiuatelv  <li8pofiing  of  it  will  be  considerable. 
Buteven  whcn  presse^i  into  cumparatively  dry  ctikes  the  Vjulk*  of  material  to 
be  hantiled  ia  conaiderahle.  Jind,  because  of  ita  Io\v  value  a8  a  uiauure,  it  is 
not  al\vay8  possilde  even  to  induce  farniers  to  cart  it  away.  Now.  however, 
in  the  majoritj  of  cases,  there  is  no  need  to  incur  this  large  expen8e,  as 
the  tirat  as  wg11  as  the  last  stage  in  thc  treatment  can  bc  effectcd  l»y  one  or 
other  of  the  bacterial  niethods  Bet  fortli  iu  the  table. 

Catnervn's  SepCic  Tank. — This  is  a  tank  of  sutticient  capacity  to  huld 
from  one  to  one-and-a-half  day'8  8ewage  flow.  The  sewage,  after  straining 
and  subsidence  of  the  detritUH,  euters  the  tank  a  little  l»elow  the  level  at 
which  it  stands  in  it.  the  <:*veriU)W  In^ing  siinilarly  arranged  \  the  object 
being  to  cause  as  little  di.sLurbance  of  tJie  sui-face  as  possible,  and  thus 
allow  of  the  formation  of  a  ihick  scuin  which  gradually  Ijeconies  more  or  lesa 
Bolidified,  iintira  c^»niparatively  firm  }>ennaueut  coveving  forma  ali  over,  thns 
excluding  light  and  chetiking  loss  of  heat.  Undcr  such  conditions  the 
anaerobic  organisnis  multiply  wilh  enormoua  rapidity,  and,  the  putrefactive 
process  being  correspondingly  hastejied,  in  the  conrse  of  frum  t\venty-four 
Ui  thirty»8ix  liours  the  aolid  organic  matter  is  digested  and  liqnetied,  the 
nitrogeuous  portion  being  c^mverted  chie(ly  int<»  ammonia,  the  carbonaoeous 
into  carbonic  acid,  and  uitrogen,  hydrogen,  and  other  gases  are  evolved. 
The  sludge  diflficultv,  therefore,  bas  been  overeome,  and  the  organic  matter 
has  been  so  altered  in  character  as  to  aIlow  of  itd  t^eing  more  reatiily  dealt 
with  by  the  aerobic  organisms  yi  the  second  or  piirifying  stage  proper. 

In  ScoU-Moticrieff'8  upward Jiow c-uUivatiun  tunk  thesevvage  euters  at  the 
bottom,  and,  pasaing  through  large  8t<jnea  or  fiints  with  which  the  tank  is 
iilled,  it  discharges  at  the  top,  the  theory  being  ihat  the  liquefying  pro- 
GfiGS  is  rendered  more  rapid  and  completfi  because  tlie  stones  form  a  breeding- 
ground  for  the  iMicteria,  which  are  thus  bronght  into  moro  intimate  contact 
\nth  the  sewage  as  it  s!owly  passes  upwards.  Ex].)erience  seems  to  8ho\v, 
however,  that  the  results  obtained  by  either  form  of  tank  are  practically 
identical. 

Large  grain  Jlllers,  or,  more  con*ectly  speaking,  pereolation  beda,  will 
Aooomplish  the  same  ohjects,  and  it  ia  likely  that  the  procesa  in  tliis  čase 
ia  aerobic  as  well  as  anaerobic.  The  tank  is  tilled  with  iiarLicies  of  some 
hard,  non-friab!e  material,  and  the  8ewage  entera  at  the  top  and  dis- 
chargee  at  the  bottom,  an  arrangement  which,  of  course,  involves  loss  of 
falL-  There  are  two  methods  of  working  auch  a  tank — it  may  be  used  as  a 
filter  (pereolation  l>ed),  or  what  is  known  as  a  "contact"  bed.  In  the 
former  caae  the  8ewage  is  distjihuted  over  the  aurface  and  passes  down- 
wardH  in  a  continuoua  stream  through  the  bed,  whereas,  in  the  contact 
method  the  bed  is  rapidly  filled,  the  outlet  being  closed,  and  the  sevvage  ia 
aUowed  Ui  reniain  3tationary  in  contact  with  ihe  purticles  for,  8ay,  two  hours, 
at  the  end  of  which  tirne  the  <uitlet  is  opened  and  the  sewage  ia  rapidly 
discharged,  the  bed  being  allowed  to  remain  empty  for  a  like  petiod- 
Various  eiBcient  meaus  are  available  for  the  filling  and  emptying  of  the 
beds  automaticallj. 

With  regard  to  the  comparative  merita  of  the  abovo  methods  ali  may 
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be  considered  satisfactorj,  but,  if  the  available  fall  is  Buffident.  probablj 
the  large  grain  filtera  worked  on  the  percolation  principle  aro  the  most 
Batiafatitor}'. 

As  regards  the  final  or  wholl7  acrobic  Btage  of  the  treatment,  in  which 
the  un8tar>le  products  of  the  lirst  stage  are  converted  into  more  stable  non- 
putrefactive  inorganic  3alts,  if  suitable  land  is  available  and  can  be  procured 
at  a  reaaonable  cost,  tliere  iieed  be  no  diflicullv,  and  the  method  whieh  will 
yield  the  beat  reaulte  is  intermittait  dmvnivard  Jiltration,  the  beds  being 
thoroughly  drained  at  a  deplh  of  at  leaat  five  feet,  and  the  liquefied  or  pre- 
cipiUte<l  sewage  being  dischargeil  over  the  Hurfacc  by  the  ridge  and  1'uitow 
method.  Uiiless  the  land  is  th(»roughly  satisfactor/,  however,  it  Ib  pure 
wa8te  of  money  to  attempt  to  make  it  bo,  as  the  same  result  may  be  achieved 
by  means  ofjine  grain  filters. 

As  in  the  čase  of  the  largo  grain  beds  nsed  in  the  first  stage,  these  may 
be  worked  on  the  "  contact "  metlujil  ur  as  percolation  beda,  but  as  thorough 
aeration  is  the  all-important  object  in  the  second  stage  there  is  no  que8tion 
whatever  that  percolation  is  superior  to  *'  contact."  It  is  difiicult.  however, 
to  devise  means  of  distributing  the  sevvage  tinoly  and  unifornily  uver  a  large 
Burface  of  filter,  c(inHeqiiently  tho  nnscientific  "  contact "  method  is  at 
present  most  in  favour.  No  doubt  this  diflficulty  of  obtaining  unilurm 
distribution  \vill  ultimately  be  overcome.  and  in  that  event  the  contact 
method  wil]  unque9tionably  become  a  thing  of  the  pist.  Had  the  "  contact " 
method  not  been  iutmduced,  the  prohabihty  is  that  the  ditiiculty  of  distri- 
bution wonld  bave  been  eolved  ere  now,  but  Avith  such  a  simple  though  lesa 
efficient  alternative  available,  engineera  have,  unfortunately,  8hcwn  little 
doeiro  Ui  solve  the  ditticulty. 

By  a  combination  of  the  biological  methods  doscribed  it  is  now  a  com- 
paratively  simple  matter  to  devise  a  plaut  for  disposing  of  the  sevvage  of 
individual  houses  nr  groups  of  houses  in  rural  districts,  and  in  such  cases 
the  percolation  method  of  vvorking  the  beds  is  ea8ily  provided  for  by  a 
8y8tem  of  trough  distributors. 

LIT£RATUR£.— RlOEAL,  Sauvel.  iSeicagf  and  the  Baderial  I^uii/tcation.  o/  Setoage,^' 
Barwisi,  Sidnet.  The  Bacierial  Purifieation  of  Sef£age.—\iooD,  Felancis.  Pradical 
Sanilarjf  Bn^neering. —Uoonnj  Col.  E.  C.  S.  Sanititrt/  Siigineering, — RjUD,  Obo.  Pradical 
^Mito/um.— OoODRiOH,  W.  F.     DispostU  o/  Tovms*  R^fu», 
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The   word  "shock"   is   used   in  eurgical  literature  to  denote  a  state  of 
prostration  produced  by  abnormal  e.\citation  of  the  peripheral  nervous 
8yatem,  and  is  thua  distinguishable  from  "  concussion,"  which  follow8 
force  applied  to  the  central  nervous  8y8teni. 
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"  Syncope"  aud  "  collapse,"  often  cousidered  as  special  conditions,  are  in 
reality  ou]y  degrees  of  shock,  tho  foniier  being  the  first  simptom,  and  coUapee 
the  last,  in  a  severe  čase.  Some  ph^eicians  preter  to  use  the  term 
"coUapae"  for  that  condition  ot"  exhaTistion  brought  about  by  chronic 
wasting  diseases,  severe  tu.\ic  aflectiona  {e.g.  typhoid  fever,  cholera),  or 
poisons  introduced  from  without. 

A  more  comprehensive  enunciation  of  *' shock  "  wouId  be — the  arrest 
of  eome  functious  of  the  nervous  ejstem  and  a  jiartial  susiiension  of 
others,  produced  by  afferent  ner\'e  iiiipulftea  canveyed  to  the  l)rain  by 
the  sen8ory  and  8ympathetic  nerve  tibrea.  The  inipulses  may  be  trans- 
mitted  by : — 

(1)  Nfrves  of  spe^iial  scnse,  e.g.  (a)  the  sight  of  a  catastrophe ;  (h)  the 
hearing  of  Berious  nevvs,  or  heartrending  shrieks ;  (c)  tho  inhalation  of 
irritating  fumee  into  the  noše. 

(2)  Nerv€$  of  comnion  sensation,  t.g.  traiima  by  iujury,  heat,  oold,  or 
cheniicals  to  any  part  of  the  body,  the  parta  more  highly  endowed  with 
sensution  more  readily  resulting  in  shock — extenHive  siiperticial  burns  and 
crushea  of  the  fingers  may  be  instanoed ;  and 

(3)  Symj>athetic  nerves  plus  nerves  of  ordinary  scTisation^  e.g.  injury  to 
the  thoracic  or  aUlominal  viscera. 

The  condition  of  the  central  nervous  8y8tem  has  aiso  to  be  consideTed  in 
regard  to 

(1)  Sensitiveness  to  imprt-ssiov^ :  einotional  or  ner\'0U8  people,  highly 
organiBed  or  highly  civibse<l  individuala  being  more  Busceptible  than  the 
phlegmatic  or  savage.  It  has  been  ol^served  by  phy8iologi3t8  that  the  more 
comple.\  the  nervous  By8tem  of  an  auimal,  the  greater  the  liability  to  and 
the  inten8ity  of  shock. 

(2)  Altered  conductimtg  of  the  ntrvejihres  and  reeistance  of  the  nerve 
oells  to  impressions  from  (a)  their  inherent  vigour;  (6)  intense  concentra- 
tion  of  mind :  a  Boldier  in  battle  may  be  seriou8ly  injured  and  yet 
continue  fighting ;  (c)  abeyance  of  fuuction  from  ansBstheeia^  general  or 
local,  or  from  the  action  of  drugs  {e.g.  alcohol  and  opium). 

SvMPTOMs. — In  mild  cases  the  patient  feels  momentarily  faint.  the  skin 
turna  a  little  pale,  and  almost  as  quickly  aguin,  as  if  by  an  etlort  of  \vill  or 
inbibition.  recovera. 

If  severe,  he  staggers  tovrarda  a  seat  or  falls,  the  lipe  become  Uvid  or 
bloodleas,  the  skin  pate,  and  there  may  even  be  partial  loss  of  coDScioueness. 
Respiration  may  be  temporarily  euspended,  then  reappear  in  8haUow  gasps, 
wanting  the  relief  of  aigha  The  heart  beata  feebly  and  frequeutly,  and  the 
pulse  of  course  likewise.  Surface  temperature  is  much  reduced  (aUhough 
the  rectal  temperature  may  be  only  down  a  degree  or  two).  A  cold 
perspiration  beapangles  the  brow,  and  the  individual  exiHU  by  reiison  of 
the  automatic  action  of  his  two  essential  contres  —  tho  cardiac  and 
re8piratory — hia  irreducible  minimum.  The  patient  loses  heat  rapidly  in 
orcOnary  surroundings,  and  the  feeble  circulation  means  feeble  oxidation  of 
the  tisBues  and  deficient  interchange  of  oxygen  and  carbonic  acid; 
oontinued  exposure,  particularly  if  the  tniuma  be  severe  or  continuous, 
wili  rapidly  briug  about  a  fatal  result.  Should  the  traumatism  be  severe, 
as  in  the  crushing  of  a  limb,  or  an  ekctric  shock  of  high  voltage,  the 
cardiac  and  r€spiratory  apparatus  may  be  iTumediat€ly  arreated,  aud  death 
Iv  instantaueous.  In  severe  burn  casea  tliere  is  probabIy  added  a  toxic 
element  derive«!  from  the  deHtroyed  skin  and  blood,  and  \ve  often  notice 
gasping  respirations,  an  int«n8ely  livid  colour  of  countenance,  i>araly8i8  of 
the  sphincters,  and  rapid  heart  failure.     If  loss  of  blood  be  large,  then  we 
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have  in  addition,  ainging  noisea  in  the  head,  increasing  pallor,  rapid  failure 
of  pulse,  great  restlessuess,  aud  gasping  respirations. 

Si^ns  of  Eecovfry, — Increase  of  surface  wariuth,  retuni  of  colour  to  the 
lip8  aud  skiu,  improveinent  in  the  voliinie  and  at^adiness  of  the  pulse. 
Kenpiratiou  becomes  dccpor  and  fuller,  often  accompanied  by  doep  sighs. 
The  teini)erature  of  the  body  riaes,  and  occaHionally  goes  above  nomial,  the 
patient  bt^comes  more  amacious  of  his  purroundings  and  liis  i>ain,  he  oftt^n 
vomits,  particuldrly  if  the  atomach  had  beeu  full  at  the  time  of  injury,  aud 
one  of  the  tirat  requiremeQt3  asked  for  is  "  a  driuk." 

OecaHiu]ially  duriug  apparent  recovery,  exc'.it.eijient  and  delirium  super- 
vene — the  proatration  with  escitement  of  Travei-a  ;  but  careful  iiivestigatioa 
reveala  either  a  previous  history  of  alcoholism.  some  intenial  hitmorrhage, 
or  septic  couiplication.  So-called  traumatic  delii'iiim,  except  in  the  above 
conditiona,  is  prauticMilly  unknown. 

Deferred  Shock  is  a  tenn  that  hae  been  loo&ely  applied.  That  some 
patieuts  from  force  of  will  povver,  or  extreme  desire  to  reoch  some  haven 
of  safety,  can  command  strength  to  get  there  before  collapsing,  is  well 
kuowii.  Again,  iiulividiials  deeply  alcobolised  are.  met  with  so  inaensiblo 
to  allereut  iuipulseH  thaL  Lhey  Btump  into  the  casualty  room  ou  the  broken 
end  of  a  tibia,  often  rendering  a  aimple  Pott^s  fracture  eompoiind;  but  aa 
the  alcohol  is  eliminated,  sensations  tTavel  better,  and  the  8ymptoms  and 
signs  of  shock  appear.  Genenilly,  hownver,  "  defeired  shtK-k "  mnst  be 
looked  upon  as  indicating  coucealed  hfemorrhage,  iutemal  complicationSi 
or  8epsi& 

rATHOLOGV. — At  a  po3t-mortem  examination  of  a  fatal  čase  of  shock 
there  ia  iiothiiig  charac.teristic.  The  heart  may  bti  arreHted  in  diastole  and 
the  veins  fuuud  fuller  thau  uaual.  "VVe  Uiuat  seek  rather  the  aid  of  the 
experimental  physiologist  for  an  esplanation  of  the  phenomena  of  shock, 
Interference  with  the  relation  of  the  nerrou8  system  to  the  circiilation  of 
the  blood  offera  the  heat  explanation  of  most  of  the  plieuomona  of  "  shock." 
The  porfoniianRe  of  the  fuuctions  of  the  bixly  dejjeiids  on  an  etticieut  blood 
8Upply,  controlled  by  the  vaeo-motor  sy8tem,  under  the  gnidance  of  a  centre 
in  the  medulla.  Kepeated  slight  or  severe  afiferent  nerve  impulses,  in  other 
wordB,  a  succession  of  nerve  shocks,  8eriou8ly  inhibit  the  higher  c^ntres,  the 
vaso-motor  (irraiigement  is  reftdily  disturbed,  and  the  hold  the  nervous 
Bystem  bas  un  the  blood- vessela  is  temporariiy  suspeuded  (reflex  paralyais), 
leading  to  a  general  dilatation  of  the  arterioles  particularly  in  the  spdanch- 
nic  (portal)  area.  A  large  influx  uf  blood  takef^  plače  into  the  abdomiual 
viscera,  draining  the  other  parta  of  the  body,  producing  anajmia  of  the 
By8temic  area  and  a  general  iall  of  blood  pressure.  Antemia  of  the  brain 
wiJl  lie  indicated  by  a  failure  of  the  higher  faculties^  wi]l  povver^  and  tem- 
porary  losa  of  consciouauess,  while  deficiency  of  Bupply  to  the  heart  will 
bring  about  feeble  action  of  that  organ,  or  even  arrest.  That  this  etiect  is 
produced  through  the  central  nervous  sy8tem  is  \vell  illuHtrated  in  Gokz'8 
well-known  experiment  of  injury  to  the  abdomen  of  the  frog :  marked 
cardio-iuhibitory  efifect  is  brought  about;  but  if  the  pneumogastric  nervea  be 
previ[HiRly  divided,  tlie  heart  goes  on  beating  nonnally.  In  shock  as  pro- 
duced  in  an  animal,  Lhe  circulation  becomea  sluggish,  blood  pressure  falls, 
the  specitic  gravity  of  the  lilix>d  becomes  higher,  aud  the  interchange  of 
oxygeu  and  carbonic  acid  in  the  tissues  is  interfered  with,  hence  the  fall  of 
temperature.  Recuperative  power  ia  great,  and  if  the  irritation  be  reraoved 
and  the  body  of  the  aninial  kept  horizontal,  or  the  heud  kejtt  lower  than  the 
abdomen,  the  blood  pressure  quickly  recovers  and  the  Bympt'0m8  and  eigns 
paas  off.     On  the  other  hand,  placing  the  animal  in  aa  upright  poaition 
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leads  to  a  fabal  iasue  by  cauaing  cerebral  ancemia  and  heart  tailure.  Loss  uf 
blood  will  exaggerate  the  shock  and  interfere  with  reaction. 

Severe  afferent  curreats  produce  molecular  change  in  the  nerve  cells, 
inhibiting  their  functinn  and  leading  to  fatigne  or  even  eshaustion.  A 
powerful  nerve  ciirrent  acts  on  the  delicate  nerve  celi  in  a  manner  analogoue 
to  the  effect  an  electric  discharge  of  high  voltage  has  on  a  delicate  electrical 
instrument.  completoly  disorganiaing  it.  This  element  of  fatigue,  exhaus- 
tion,  or  molecular  destruction  of  nerve  celi  has  to  be  largely  reokoned  with 
in  Bliock,  and  mu8t  be  borne  in  mind  in  the  treatment. 

To  produce  Bpinal  eliock  it  is  essential  that  the  cerebrum  ahall  be  in 
normal  relationship  to  the  spinal  cord.  The  followiag  interesting  communi- 
cation  of  Professor  G.  S.  Sherrington  demonstrates  thia : — 

"  Transection  of  the  Rpinal  c<jrd  of  a  dog  at  the  lower  cervical  level 
causea  a  great  fall  of  blood  pressure.  If  this  be  not  fatal,  the  blood  pressure 
in  the  course  of  a  few  day8  regains  its  value  to  about  three-quarter8  of  what 
it  wa8.  In  the  course  of  a  few  week8  the  pressure  is  gra<lually  restored  to 
normal  height.  If  the  animal  is  kept  alive  for  three  months,  and  then  a 
fresh  transection  ia  made  a  segment  or  two  below  the  previous  one,  the 
blood-pressure  ti-acing  now  taken  reveals  no  second  fall  of  blood  pressure  at 
ali,  nor  is  the  knee-jerk  even  temporarily  depressed.  Hence  spinal 
transection  per  se  does  not  produce  spinal  shock  by  mere  trauma,  the 
trauma  Ijeing  the  same  in  the  second  aa  in  the  first  section." 

To  sum  up,  the  following  factors  contribute  to  the  production  of  shock : — 

(1)  Bejiex  paralT/sis,  acting  (a)  on  the  heart  through  the  medulla, 
leading  to  a  sloving  or  even  arrest  of  the  heart'8  action,  (?)  on  the  respira- 
tory  apparatus  similarly. 

(2)  Interference  unth  tke  action  of  the  vaso-motor  apparatus,  leading  to 
great  fall  in  blood  pressure,  inspissation  of  the  blood,  and  interference  with 
the  interehange  of  ozygen  and  carbonic  acid  in  the  tissues,  and  loss  of 
animal  heat. 

(3)  Molecular  change  in  the  nerve  cells,  bringing  about  fatigue  or  exhauB- 
tion  of  the  nervous  6ystem. 

(4)  H(tmorr}iage.  Complicating  the  above  we  must  remember  that  in 
most  surgical  injuries,  ha^moiThage  occurSj  iniluencing  ali  the  above 
changea 

Treatment.  —  In  dight  cases,  without  aerious  trauma,  rest  in  the 
recumbent   poaition  and  the  adniinistration  of  a  difi^usible  stimulant  is 

feDerally  ali  tliat  \a  required.  A  sniff  of  smelling-salte  and  a  doee  of 
randy  quickly  bring  about  reaction. 

In  severe  cases  we  have  to  cousider  the  treatment  of  (1)  the  injurj,  and 
(2)  the  effects. 

(1)  We  must  endeavour  by  "  first  aid  "  to  prevent  further  loss  of  blood, 
to  remove  the  patient  from  the  eiciting  cause ;  to  estinguish  the  fire,  if  the 
clothin«!;  is  aflame,  and  to  promptly  fix  broken  bones  by  any  means  at  our 
diapOBaL 

The  establishment  in  large  cities  of  horse  ambulancea  vrhich  are 
immediately  dispatched  to  the  scene  of  an  accident  on  reccipt  of  a  telephone 
message,  has  done  much  to  diminish  the  "  shock  "  of  former  dayB,  when 
belng  roughly  bundled  into  a  cab  and  propped  up  in  a  corner  was  the  usual 
method  of  conveying  the  injured  to  hospitals.  Modern  ambulances  are 
fitted  up  with  stretchers,  and  carry  dressinge  and  splints  for  ali  ordinary 
emergencies,  and  are  sent  out  with  a  competent  senior  študent  or  surgeon, 
Until  the  arrival  of  this  hospital  on  wheel8,  the  policeman  on  the  beat — if 
a  Street   accident  —  haa  rendered  valuable   first  aid  from  the  store  of 
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kiiowledge  acqnired  by  him  from  demonstrations  and  lectures  conducted  by 
the  police  sargeon.  Hospital  surgeoua  see  dailj  the  great  good  accomplished 
in  thia  manner. 

The  putient  ia  to  be  placed  horizontally  to  allow  the  circuktion  of  the 
hlood  to  proceed  with  least  impediment ;  if  niarked  anmiuia  irom  loas  of 
blood,  the  foot  of  the  bed  or  coucli  should  be  elevated  6  or  12  inches.  The 
quick  removal  of  any  tight  clothing  interfering  ^ith  respiration,  making  free 
U8C  of  a  scissors  if  neceasary,  exerciHiiig  čare  iiot  to  expo8e  a  large  t?urfacc  of 
the  body  during  undreasing,  and  the  avoidance  of  rough  handling  aud 
shaking. 

Warmth  is  to  be  applied  in  the  quickest  available  manner,  by  \vrapping 
in  hot  blankets,  putting  the  patient  to  l>ed  Hurroundtxl  by  hnt  bottles 
(bricka,  fiat-iroue,  or  oven-sbolvos  are  often  nearer  ta  haud  in  private 
practice).  Flannel  \vTung  outof  hot  water  over  the  precordia  if  the  heart'8 
»iction  iB  very  weak,  and  in  some  casea  of  severe  burn  where  tbe  clothing  bas 
been  charred  into  the  skin— imrncrsion  in  a  warm  bath  acts  beneficially  by 
its  heat,  and  allowa  the  burnt  clotheH  to  be  removed. 

Rest  aud  quietnes8  are  important — the  absence  of  noise  and  Btrong 
light,  the  prevention  of  worr)nng  questionings  by'anxiou8  friends,  and  the 
fu8sy  interference  of  nbiqiiitoii8  busybodie8. 

The  adminL^tratiiin  of  stimulauts  in  the  fomi  of  brandy  or  whiaky  in 
amall  doaea  dilut^d  with  liot  water  are  most  generally  reaorted  to  ou  account 
of  their  wide  diatribution.  Sal  volatile  or  ether  serve  the  same  piirpose,  but 
it  muat  be  remembered  that  absorption  from  the  stomach  raay  be  at  a 
standatill,  and  the  injudicinuH  aduiiniatration  of  hirge  doses  often  do  no  more 
than  diHtciud  the  stomach  and  hamper  the  alrefidy  feeble  heart.  The  efVect 
on  the  pulae  niust  be  carefully  watched.  The  h}'*podermic  injection  of  half 
a  drachm  or  a  drachni  of  ether,  of  j^th  gr.  of  digitalin,  or,  better  stili, 
^Vth  or  more  of  Btrychnine,  prahice  good  eifects,  and  can  be  repeated  in 
20  minutes  or  half  an  hour  if  nece88ary.  When  the  respiration  is  failing. 
atropine,  gr.  j^ih  is  offceii  uaeful,  and  when  great  pain  exi8ts  (e.t/.  "  burn  " 
caeea),  if  the  patient  is  able  to  swallow,  an  ounce  of  brandy  'with  15  or  20 
minima  of  tincturo  of  opiiim  calms  the  excited  nervous  8ystem  and 
atimulatea  the  heart.  Wheu  gre*it  excitement,  or  fear  of  im3>ending  death 
alarma  tbe  auiferer,  the  hypadermio  injection  of  Jth  or  ^th  of  morphia 
hydrochlor:  has  a  beneticial  effect.  In  a  recent  čase  of  biillet  wound  of  the 
cheat  and  feared  injury  of  the  heart,  where  tbe  young  man  was  in  a  terrible 
atate  of  alarm,  a  dose  of  morjihia  p\it  him  to  sleep,  from  whicb  he  awoke 
after  a  few  houra  wonderfully  improved  and  calm. 

In  the  use  of  hot  nornial  aaline  solution  we  have  tbe  most  powerful  means 
of  combating  shock.  A  high  rectal  injection  of  a  pint  or  two  of  hot  saLine 
solution  (a  drachm  of  common  Ralt  to  a  pint  of  hot  w-ater  105°  to  IIO""  F.) 
with  or  withont  an  ounce  of  brandy  and  ^V  graiii  ^^  Btrychnine,  is  at  once 
abaorhed,  like  water  on  a  blottiug-pad,  and  produce-a  a  more  rapid  etfect 
than  stomach  medication.  The  pulae  responds  quickly,  and  the  injection 
can  be  repeated  hourly.  or  leas  often,  aa  judged  requisite,  The  injection  may 
be  made  into  the  eiibiiiiimmary  and  axillary  connective  tissue  by  hydro3tatic 
presaure — uaing  a  fuuuel,  tubing,  and  the  needle  of  an  aapirator,  čare  being 
taken  not  to  allow  air  to  enter,  but  in  extreme  cases  vlien  circulation  ia 
feeble  and  absorption  at  a  standstrll,  and  particularly  where  there  haa  been 
great  losa  of  hlnml,  the  injection  must  be  made  direct]y  into  a  vein — a 
auperficial  vein  of  tht^  arm  being  generally  chosen.  An  elaborate  apparatus 
is  not  nece8sary :  a  canula  to  fit  the  vein,  two  feet  of  rubber  tubiug,  and  a 
four-ounce  glass  male  Byringe  with  aterile  gauze  packing  for  the  piston  (in- 
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stead  of  tbe  wor&t6d  and  dirtj  tow  generally  sold),  being  ali   thab  is 
nece88ary. 

The  apparatus  is  readily  eterilieed  by  boiling.  the  piston  Imving  beeu 
withdrawu,  and  the  solution  made  sterile  (Jbr  ali  practical — emergency — 
purposes,  some  boiling  -viater  may  be  poured  on  to  the  requiaite  amount  of 
salt,  or  Boloids  uiade  for  tho  purix)se,  and  cold  water  added  until  the  right 
temperaturo  ia  attained).  Tlie  whole  apparatus  ia  tilled  with  the  »olution 
before  fitting  the  canula  into  the  exp08ed  vein,  to  prevent,  of  couree,  the 
entrance  of  air,  The  canula  is  tied  into  the  vein,  which  is  clamped  or  tied 
lielow,  and  the  ByTinge  elevated ;  if  the  solution  does  not  flow  in  quickly 
enough,  the  piston  is  inserted  and  force  applied  to  it.  A  finger  and  thumb 
clamp  the  tubing  at  the  nozzle,  and  euable  the  Hyriuge  to  be  withdrawu  to 
})e  fiUed  again  and  reapplied,  and  this  is  repeated  until  1.  2,  3,  or  even  4 
pints  haa  been  injected.  A  doae  of  Btrychnine  can  be  added  if  thought 
neces8ary.  After  an  injecfcion  of  ono  or  two  pinta.  if  rallying  occurs,  we 
prefer  to  keep  up  the  eflect  by  rectal  injectiona  rather  than  repeat  the 
intravenous  operation. 

Artificial  respiration  should  be  immediately  resorted  to  when  breathing 
has  been  arreatcd  by  shock  from  lightning,  or  el6Ctricity  of  high  voltage, 
and  continued  for  twenty  miriutes  or  halfan  liour — after  which  tiuie  it  haa 
not  proved  of  any  service.     (See  also  "  Aspuyxia/'  voL  i) 

When  reaction  haa  been  establisbed,  nourishment  becomes  essential, 
amall  doses  of  beef-tea,  the  white  of  egg  Ijeaten  up,  wine  \vliey  and  such 
ea8ily  aasimilated  foods  to  begiu  with,  uiilk  in  some  form  as  soon  as  it  ean 
be  borne — a  little  at  a  tirne  aud  often,  aud  other  additions  wheu  digestioa 
seems  re-established. 

Treatment  of  Wound&, — Although  a  temporary  dressing  may  have  been 
applied,  it  is  highly  os&ential  that  tho  woiind  be  thoroughly  explored, 
dieinfected  and  dressed,  with  a  view  to  prevent  further  irritation,  and  to 
facilitate  union  by  tirst  intention  if  possible.  Should  the  neceesarj 
manipuiation  be  likely  to  Giuse  increased  pain  and  shook,  an  ansesthetic, 
local  or  general,  muat  be  used.  Local]y,  eucaine  or  a  concentrated  solution 
of  chloretone  will  enable  a  vround  of  small  dimcnsions  to  bD  thoroughly 
eiplored,  but  if  the  iujured  tisauea  be  exteu8ive,  a  general  anaisthetic 
becomes  necessary,  to  enable  thorough  cleansing  to  be  carried  out  and 
efficient  treatment  applied.  Ether  is  the  aniesthetic  of  choice  in  the 
majority  of  casea. 

Operativns  during  Shock,— In  the  ahotk  attending  a  strarigulated  hernia, 
a  ruptured  bladder,  or  a  severely  lacerated  limb,  around  whioh  a  toumiquet 
has  been  placed,  very  little  tirne  should  be  lost  before  eftectively  dealing 
with  the  cauae.  A  few  vrhiffs  of  ether  act  as  a  niarvellous  stimulant  and 
aiuesthetic,  and  the  operation  should  be  carried  out  with  celerity. 

From  the  brilliant,  lightning-bke  rapidity  of  prechloroform  day8  we  are 
in  danger  in  recent  timeB,  owing  to  anaiathesia,  of  dawdling  over  operations, 
from  a  conunon,  but  erroneous  notion  that  shock  is  not  possible  when  a 
patient  is  anajsthetisetl,  eicept  from  loss  of  blood.  Every  prolonged 
abdominal  operation  teaches  the  contrary :  rough  handling  of  the  inteatines 
produces  marked  depression ;  nerve  currents  stili  play,  else  how  could  the 
patient'B  heart  and  lungs  keep  going  ? 

The  patient  must  be  weU  wrapped  up  in  warm  blanket*  or  cotton 
wadding  bandaged  on  the  limba.  If  in  pain,  a  hypodennic  of  niorphia,  or 
Atropine  if  the  respiration  is  feeble.  should  be  given  before  the  general 
ansesthetic.  Many  operations  can,  however,  be  carried  out  under  local 
aniestheflia,  Schleich'8  method.  or  eucaine. 
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A  few  well-cho8en  word8  of  encouragement  by  the  surgeon  have  often  a 
Diarked  good  effect.  The  antesthetic  is  best  admimstered  away  from  the 
scene  of  operation,  amid  quiet  surroundings.  The  theatre  should  be  well 
warmed,  75°  F.  is  not  too  hot  Mauy  surgeons  judge  of  the  heat  of  a 
theatre  by  its  elfect  oa  theinselves :  it  can  eavsily  be  too  hot  for  the  fully 
clothed  operator,  and  yet  tt>o  cold  for  a  stripped  and  depressed  patient.  If 
possible  the  operating  table  should  be  well  heated  by  hot-water  appliances 
fitted  in,  or  a  Uberal  Hupply  of  hot  buttles  convementlj  arranged. 

If  there  Las  beeu  great  losa  of  blood,  saline  injection  uaay  be  employed 
before  comnieuciug,  and  in  cases  of  ftecal  vomiting,  washing  out  the 
stomach  is  a  very  uecessary  preliminary. 

Diiring  anteatheaia  the  jMitient  ahonld  be  horizontal,  nr,  better  stili,  the 
head  and  aJiouldera  on  a  lower  level  than  the  abdomeu,  to  allow  gravity  to 
compensate  for  loss  of  splanchnic  vaao-motor  tone.  Esperimeuts  on  dogs 
placed  under  ansesthesia  demonstrate  a  marked  fall  of  blood  presaure  and 
paralyBi8  of  the  splanchnic  vaso-motor  tone,  so  that  when  the  animal  is 
placed  in  the  vertical  poaitiou,  an  alarming  fall  of  general  blood  pressure  is 
produced  by  the  welliiig  af  the  blood  into  the  abdomeu,  recoveriug  itself  on 
changing  the  dog'8  position  back  again  to  the  horijsontal. 

Undue  exposure  of  the  Burface  of  the  body  is  to  be  avoided;  and 
rapidity,  conaistent  with  aaepaia,  and  thoroughnesSj  8pecially  cultivatei 

At  the  end  of  the  operation,  a  quautity  of  hot  saline  soluLion  left  in  the 
abdomen,  or  after  auiputations  a  pint  or  more  injeeted  into  an  exposed 
vein  before  final  snture,  acts  aa  a  tonic,  by  giving  the  heart  a  targer  volume 
to  contract  vipon,  and  providing  a  large  addition  of  heat.  The  injection  is 
often  followe<.i  by  a  ]>eacBful  sleep^  on  awaking  from  which  a  fee'ling  of 
elation  and  general  wellbeing  is  often  noticed. 

After  a  aerious  operation,  recovery  is  much  facilitated  by  isolation, 
quietnesa,  warmth,  and  the  judicious  use  of  stlmulants,  druga,  and  saline 
injection«  (see  alx)V0),  AVlien  reaction  is  restored,  discriminate  feeding 
provides  the  nourishment  to  the  harassed  and  fatigued  nervous  ByBteni  and 
the  depleted  vascular  sjatem. 

With  ali  that  Surgery  can  auggest  at  our  disposal  we  muat  be  prepared 
to  meet  with  failiire  in  some  cases,  when  (1)  the  injury  in  itaelf  ia  nece88arily 
fatal,  (2)  serious  coiuplications  ensue,  Buch  aa  uncontrollable  hiemurrhage, 

(3)  a  diseased  condition  of  the  patient^s  couatitution  prevents  reaction,  or 

(4)  when  extreme  juvenilifcy,  extreuie  8enility,  or  a  general  feebleness  of  the 
patient  prevents  recovery. 

Prevention  of  Shock  in  minor  Siirg€ry. — -It  ia  adviaable  to  perform  ali 
miuor  operations  when  a  general  anffiathetic  is  not  requixed  wiLh  the  patient 
lying  down ;  ayncope  is  then  very  rare.  Local  an^eatheaia  should  be  used 
whenever  possible,  and  rigid  attention  paid  to  ali  the  details  of  aaeptic 
surgery.  Siich  a  ])roceeding  as  passing  a  catheter  should  be  performed  with 
ali  aaeptic  precautions :  waBhing  out  the  urethra,  the  uae  of  u  eterile 
instrument,  and  in  very  sensitive  urethrie  the  preliminarj  injection  of  a 
drachm  or  two  of  a  2  per  cent  solution  of  eucaine  (cocaine  is  dangeroua) ; 
when  theso  detaila  are  attended  to,  shock  foIlowing  catheterism  will  be  hardly 
ever  met  with. 


LITERATURE.  — Clifford  ArABnir.  Syst£m  of  J^ediciiu,  article  *'Collapee."— 
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Swgery,  6tli  ed.— Havkins-Ambi.eu.  Artiole  "  Surgical  Shock,"  Medicai  Annual^  1900.— 
Traiu.  KoyalSoc.,  voL  190,  pp.  183.  134.— *' Injection  of  S»lme  Solution  in  Shock,"  Laneet, 
26th  Not.  1898. 
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Thb  shoulder  consista  of  the  ohief  joint  formed  by-  the  scapula  and 
humorus,  and  of  a  joint  of  subordinate  iniportance  l>etween  the  scapnla 
and  clavicle.  It  is  Uable  to  many  diseases  and  injuries,  partly  owing 
to  its  esposed  poeition,  partij  to  the  complexit7  of  its  structure,  and 
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partly  to  the  fact  that  it  is  one  of  tbe  most  movable  joiuts  in  the  hiuuaii 
body. 

Anatomt. — It  is  unneeessar/  to  enter  into  fuU  anatomical  details,  but 
certain  pcciiliaritieB  of  Btructure  uiay  l>e  pointed  out  because  they  have  a 
direct  bearin^'  upon  the  pathoIogy  of  the  joint. 

The  shoulder  ia  Burrounded  by  niuscles  of  great  strength,  except  upon 
its  inferior  aapect.  Tlie  eapsule  is  80  loose  that  when  these  luuscles  are  ali 
divided  the  huiupru.s  ma.y  be  drawu  away  froni  the  atiapula  for  nearly  an 
inch.  The  capnule  m  tliicker  alx>ve  thaii  l-)elow,  and  it  is  reLiiforced  on  ali 
sides  by  acceBSory  structures,  extenially  by  the  coraco-humeral  ligameut, 
behind  by  the  tendoua  of  the  supraspinatus,  infraspinatua,  and  teres  minor, 
in  front  by  the  Bnb&capularis.  The  capsular  Ittrament  is  perforated  at  three 
separate  places,  viz.,  at  the  lower  part  and  in  front  by  the  long  head  of 
the  bicepe  ;  behind,  where  the  teudon  of  the  subscapularis  entere  to  attach 
itself  to  the  lesser  tubero3ity,  and  by  a  less  constant  opening  for  the  infra- 
spinatus.  The  synoviaI  membrane  is  for  the  most  part  simplo  in  its 
arrangement,  but  it  isprolonged  through  these  oj)eninga  in  the  capBnle,  the 
most  complete  prolongation  extending  along  the  tendon  of  the  biceps, 
which  it  eurronnda  in  such  a  nianner  that  the  tendon  passea  through  the 
joint  without  opening  into  it.  The  actual  articulating  surfacca  are  neither 
large  nor  euniplete.  Thoy  eoiiHist  of  the  pear-sliaped  aud  tdightly  concave 
gleiioid  cavity  of  tlie  scapula,  upon  which  the  ball-shaped  head  of  the 
humerus  raoves  freely.  The  joint  is  protected  abcjve  by  the  bony  arch 
formed  by  the  union  of  the  clavicle  with  the  acromian,  whilst  on  its  inner 
Bide  in  the  hooked  process  of  bone  ealle<i  the  coracoifl. 

The  epiphy&e8  are  numerous  and  important,  because  the  apparently  simple 
shoulder  girdle  of  man  is  fonned  by  the  fusion  and  remodelling  of  many 
l)art8  which  are  separate  in  the  lower  vcrtebrates.  The  more  important 
epipliyBe3  in  connectiou  with  the  scapula  are  those  of  the  acromion,  of 
which  the  upper  one  may  remain  separate  throughout  Ufe,  aud  that  of  tbe 
coracoid  process.  In  the  humerus,  the  upper  epiphysiB  forms  the  head  of 
the  bone,  and  its  line  of  attaehment  is  marked  by  the  surgical  neck  in  the 
adult.  But  this  opiphy8is  is  itself  composed  of  a  primary  centre  of  ossifi- 
cation,  niarked  by  the  auatomitial  ueck,  with  which  are  fuaed  the  epiphyfle8 
of  the  greater  and  lesser  tuberoaity. 

The  Buperposition  of  bones,  museles,  and  muscular  attachments  at 
the  shoulder  leads  to  the  fomiation  of  many  bursae.  The  chief  of  these 
buraai  are  the  subcoracoid,  the  subacromial,  the  burfia  beneath  the 
pectoralis  major  at  its  insertion,  and  the  bursa  between  the  tendons  of 
the  pectoralis  major  and  the  teres  major.  A  large  multilocidar  bursa 
liea  beneath  the  deltoid,  and  there  ia  a  Imrsa  beneath  the  infraspinatus, 
when  there  is  no  prolongation  of  the  Bynovial  membrane  of  the  joint  at 
this  apot. 

The  axilla  lies  on  the  inner  aspect  of  the  joint,  and  ita  contents  have  to 
be  reekoned  with  in  ali  injuries,  and  many  diseasea  of  the  shoidder,  The 
Bpace  contains  the  vossels  and  nervea  vvhieh  oonnect  the  trunk  witb  the 
arni,  enclosed  in  loose  connective  tissue,  in  which  are  embedded  the  lym- 
phatic  glands.  The  axiLIary  space  is  closed  below  by  the  denae  axillary 
faaeia.  The  connective  tisaue  running  in  front  of  the  vessels  and  nervee  as 
they  pass  through  the  axilla^  is  thicker  and  denaer  than  in  other  parts  of 
the  space.  It  is  called  the  8U8pen8ory  ligament,  and  is  attached  to  the 
clavicle  above,  enclosing  the  subclavius  muscle.  It  then  forms  a  sheath  for 
the  pectoralis  minor,  and  afterwardB  blends  with  the  axillary  fascia  which  it 
fiupports,  and  renders  concave  downward8.     It  often  opens  out  just  before 
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t  joins  tbe  axillary  lascia  to  iorm  a  little  pocket,  in  vrhich  lie  three  or 
foiir  of  the  largest  axillary  glaud«.  The  8ii8pen5ory  ligament  is  important 
in  operatiug  ui>f>n  cases  of  canccr  of  the  breast,  for  if  it  be  removed  entire, 
the  iutniflavicuJur,  Uie  pectoral,  and  most  of  the  suhampular  group  of 
glands  \vill  also  \te  removed,  as  they  are  ch>Hely  attached  to  it.  The 
axillary  fascia  ofteu  presents  an  opeuing  \vluch  resembles  the  saphenous 
opening  in  the  thigh.  It  trananiits  the  intercosto-hiuneral  nerve,  and  the 
loug  thoracic  artery.  An  axiUary  altscesfl  niay  Hnd  its  way  to  the  Burface 
through  this  opening  or  \veakeued  ])ortiou  of  tho  faacia,  which  is  situated 
iuidway  between  the  anterior  and  posterior  folda  of  the  axiJJa,  jnst  at  the 
iuner  margin  of  the  hair  which  grows  in  tlie  arniijit,  but  such  an  abscesa 
more  often  burrow8  towardj3  tho  ajx?x  nf  the  axilla. 

The  large  axillary  vessels  and  nervea  He  in  the  outer  \vall  of  the  axilla, 
the  long  tlioracic  artery  runs  aloug  the  anterior  wall,  and  the  subscapular, 
the  dorealis  sc4ipultt%  and  the  {»oaterior  circuinflex  veasela  are  cloae  to  the 
poeterior  wall.  The  line  of  8afety,  tlierelbre,  in  ojK^ning  an  axillary  al)aceR8 
runs  froui  the  centre  *jf  the  axilla,  not  ttto  near  the  apex,  along  the  inner 
or  thoracic  wall  of  the  ppace. 

BuBSAL  Enijvrgeaients- — The  bursa'  near  Llie  ahoulder  joint  are  numer- 
0U8,  and  in  some  cases,  as  has  been  &hown,  are  in  reality  prohnigation«  of 
the  8ynovial  membrane.  They  inay  be  acutely  or  chronieany  inflametL 
The  acnte  iuflammatiou  may  result  Iroui  bjiraius  or  blow.s,  the  chronic  in- 
flanunatiou  is  nearly  aiways  tubereulous.  Oateoarthritis  has  often  beeu 
assigned  as  a  cause,  but  iuoculation  experinieuts  with  the  liuid  obtained 
from  such  bursie  will  ncArly  always  denumstrate  the  preseuce  of  tuber- 
eulous infectiou.  I  have  seen  8yphilitie  eulargemeut  of  the  bursae  near  the 
ahoulder  in  a  few  cases. 

Trmlment. — In  the  simpler  cases  the  arni  shovild  be  kept  at  rest,  and 
evaporathig  lotiou  or  lead  lotion  niay  be  apphed,  or  tho  skin  over  the 
euLirged  bursa  niay  be  ]Mintril  \vith  liniment  t»f  iodine.  It  is  uot  unusual  for 
tlie  acutely  iuflamed  bursie  ^A  worn-out  Londouers  to  supjmrate,  aud  the 
absceas  must  then  be  opened  freely,  and  afterward8  treated  in  the  usual 
manner.  I  open  tubereulous  burs*  at  once,  evacuate  their  cnntenta,  and  take 
every  precaution  to  ol>tain  union  by  iirst  intention,  for  if  failure  occurs  the 
joint  ia  very  likely  to  beeouie  iuvolved.  andaseriousarthritis  ia  aet  up.   The 

yprogno8i8  ia  not  very  go<:)d  in  tuberculaus  bursffi,  The  intlanunation  often 
heralds  an  arthritis,  but  the  hursse  sometimes  become  affectcd  after  the 
joint  is  involved. 
CoNGKsrrAL  Dekects.— Three  kinds  of  cougenital  defect  in  the  sboulder 
bave  come  under  my  notice  from  tirne  to  tirne. 
Persislent  Stiprauapvia. — The  scapula  is  occa3ionally  fixed  inimovably 
to  the  vertebral  cr»Iunni,  by  a  bridge  of  l>one  \vhich  pasaes  from  the 
posterior  border  of  the  shoulder  blade  to  the  lower  cervical  vertebrai. 
The  conditiou  is  usually  associated  with  lateral  cunature  of  the  spine,  and 
with  a  considerable  elevation  of  the  shoulder  on  the  affected  side.  The 
bridge  of  bone  appears  to  be  an  abnormal  development  of  the  supra- 
scapular  epiph)'SLB,  whLch  U8ually  exi8tB  a^  a  uarrow  ridge  of  bone  along  the 
posterior  border  of  the  acapula.  It  represents,  therefore,  the  aupraacapula, 
and  is  an  instance  of  a  reversion  in  the  human  shoulder  girdle  to  a  ty]ie 
which  is  only  found  in  the  lower  vertebrates.  Satisfactory  resulta  have 
followed  its  removal.  "^ 

Ohstetric  InfantiU  Paralysis,  or  Erb^s  Paraly8is,  sometimes  occurs  in 

children  boru  after  a  hard  or  protracted  labour,  even  when  ff>rcep6  have 

ot  been  uaed.    Soon  after  birth  the  arm  ia  found  to  be  unduly  senaitive 
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and  partly  paraly8ed,  for  it  is  held  in  a  position  of  slight  abduction  and 
fuU  pronation.  Little  by  little  some  use  is  gained  in  the  arm,  but  the 
grovvth  of  the  liiiib  is  retardod,  some  of  the  luuaclas,  and  especially  the 
doltoid  waste,  and  the  shoulder  looks  as  if  it  had  been  dislocated  backvards. 
Complete  recovery  is  uncominon.  The  condition  is  due  to  stretching  or 
injnry  of  the  fifth  and  eixth  cervical  nerves  before  they  tako  part  in  the 
brachial  ]iloxu8,  so  that  the  deltoid,  the  biceps,  and  the  supinators  of  the 
forearm  are  most  affected. 

Treatment. — The  arm  should  be  kept  at  rest  so  long  as  it  is  svrollen  and 
painful.  Massage  and  passive  movements,  especially  in  the  direction  of 
Bupination,  Hhould  then  bo  carried  out,  and  tho  ehild  ahould  be  put  through 
a  course  of  electrical  treatment. 

Siunted  Hutjutus. — The  epiphy8eal  line  at  the  upper  end  of  the  humerus 
undergoes  a  remarkable  ehange  lx)th  in  sporadic  cretinism  and  in  achon- 
droplasia.  In  sporadic  cretinism  the  proliferation  of  cartilage  ceases  early, 
and  au  ingrowtIi  of  fihrous  tissue  separates  the  epiphysis  from  the  diaphyBis. 
lu  achondropksia  (see  vol.  i.  p.  55)  a  similar  series  of  changes  take  plače  in 
the  bonea,  but  mueh  earlier  in  foetal  life  than  thoso  whieh  occur  from 
sporadic  cretinism.  The  humerus  is  very  short,  and  is  often  curiou8ly 
thickened  in  both  conditions^  which  are  distinguished  the  one  from  the 
other  by  absence  of  mental  defects,  and  atrophied  thyroid  in  these  affected 
wifch  achondroplasia. 

C0NTU8IONS. — The  esposed  position  of  the  shoulder  renders  it  partieu. 
larly  liable  to  injury  from  bluws  and  falls.  Severe  cuntuaious  often 
present  8ymptoms  which  are  out  of  aH  proportion  to  the  eigns,  for  the  joint 
remains  painful  and  niotionless  for  many  day8,  although  it  can  readily  be 
ntoved  pas8ively.  In  simie  cases  the  deltoid  is  temporariIy  paralyaed,  and 
there  is  so  marked  a  flattening  beneath  the  acromion  that  the  joint  apx>ear8 
at  firstsight  to  be  dislocated.  I  prefer  to  treat  these  caae8by  massage  and 
gentle  passive  movement,  as  soon  as  the  first  symptoma  of  acute  inflam- 
mation  have  subsided,  rather  than  by  the  older  method  of  a  shoulder  cap 
and  rest. 

D1SLOCATION8. — Dislocations  of  the  humenis  are  amougst  the  com- 
monest  accidents  a  surgeon  is  caUed  upon  to  treat :  dialocationa  of  the  outer 
end  of  the  clavicle  is  one  of  the  rarest.  Dislocations  of  the  humerus  are 
eithor  traumatic,  paralytic,  or  congenital  Traumatic  dislocations  are  very 
rare  in  children  and  in  young  adnlts  up  to  the  age  of  20.  They  increase 
in  frequency  from  20  to  60,  and  aftenvards  become  less  common  as  age 
advances. 

Causes. — Comparatively  shght  accidents  are  sufficient  to  produce  a 
difllocation  of  the  humerus.  A  bIow  on  the  upper  end  and  outer  Burface 
of  the  humerus,  a  slip  with  the  arm  abducted,  a  fall  upon  the  elbow  or 
hand  when  the  arm  is  throwu  behind  the  body  are  ali  well  recognised 
causes.  But  even  auch  trivial  accidents  as  an  awk\vard  movement,  or  a 
Budden  muscular  contraction,  may  produce  a  dislocation  of  the  arm, 
e8pecially  in  thoae  who  have  alroady  suffered  such  an  injury  on  a  previous 
occasion. 

Pathoiogy. — Although  the  anatomical  arrangement  of  the  shoulder  joint 
doea  not  allow  of  so  ngid  a  classification  of  dislocations,  as  in  the  čase  of 
the  hip  (voL  v.  p,  15),  the  position  of  the  head  of  the  humerus  usually 
occupies  certain  definite  positions  when  it  has  been  displaced  from  the 
Bcapula.  The  head  of  the  humerus  generally  leaves  the  capaule  at  its  lower 
part,  so  that  it  lies  below  the  glenoid  cavity  and  upon  tho  tront  of  the 
ficapula  to  form  a  suhghnoid  dislocation,      By  the  action  of  the  muscles 
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attached  to  the  upper  end  of  the  humeruB,  or  by  8ul)Hequent  movements  of 
the  ann,  the  articular  surface  of  the  huinerus  passes  forward8  and  a  little 
upwards,  until  it  lies  upon  the  neck  of  the  ecapida  in  front  of  the  glenoid 
fossa,  and  immediatelj  beiow  the  coracoid  proceas.  An  exaniination  of  the 
shoulder  by  the  surgoon  some  tinie  after  the  accident  ehovva  the  bone  lying 
in  this  poBiticn^  and  tke  subcoracoid  is  therefore  considered  to  be  the 
comnionest  form  of  dislocation  of  the  shoulder.  In  some  cases  the  inward 
movement  may  have  been  greater  than  usiial,  and  the  head  of  the  bone 
paeses  along  the  iriner  side  of  the  coracoid  procens  until  it  comes  tf»  rest 
beneath  the  clavicle  forming  the  rare  subdavicular  dislocation,  when  the 
arillarj  vesaels  and  nerves  are  in  danger  of  compreesion.  In  aH  these 
dislocations  the  capeule  is  tom  at  its  inner  and  lower  part  with  correapond- 
ing  injury  to  the  circuniflex  nerve,  the  posterior  circtimHex  artery,  and  the 
subecapiilaris  muscle.  The  outer  and  upper  portions  of  the  capsule  may 
remain  iininjured,  but  the  supraspinatus,  the  infraspiuatiis,  and  the  teree 
niinor  maj  be  tom  from  their  attachments  to  the  great  tuberositj,  or  the 
great  tuberositj  itself  may  Ije  tom  off  the  hiimcrus.  The  long  head  of  the 
biceps  niay  be  displaced  from  its  groove,  but  it  is  not  uBiially  torn  through, 
or  otherwi8e  injured,  and  the  head  of  the  humerus  is  often  deeplj  grooved 
at  itB  posterior  part  by  the  sharp  edge  of  the  glenoid  cavitj.  Sometimea 
the  head  of  the  humerus  passes  stili  more  mwards  until  it  lies  l)eneJith  the 
clavicle  forming  the  suhclavicular  variety,  and  stili  more  rarely  \vhen  the 
coracoid  process  is  broken  off  at  the  tinie  of  the  accident,  the  head  of  the 
humenis  may  lie  upon  the  scapular  fragment  to  form  the  supracoracoid 
dialocation.  Tho  head  of  the  bone  sometimes  passes  backwards  instead  of 
forward8,  either  by  a  Becontlary  movement,  or  as  a  primary  dislocation 
when  tho  capsule  is  torn  on  the  outer  side  of  the  joint.  It  then  lies  upon 
the  outer  edge  of  the  glenoid  fossa,  or  beneath  the  spine  of  the  scapula  to 
form  the  rare  suhspinouB  dislocation.  Stili  more  rare  are  the  upward 
dialocations,  when  the  head  of  the  humerus  is  forcod  up  l)etweeu  the 
coracoid  and  tlie  acroniion  until  it  lies  above  the  clavicle— ^Ac  sufradavi- 
evlar  form — and  the  downward  displacement  produced  by  forcible  elevation 
of  the  arm  above  the  head,  until  the  Iiead  of  the  humerus  is  displaced 
8o  far  downwardB  that  the  arm  maintains  \i%  upright  position  forming 
tlu  Itucatio  erecta, 

Signs  and  Symptoms. — Although  dislocations  of  the  shoulder  are  so 
oommon,  it  is  perhaps  more  often  overlooked  than  any  other  injury  ezcept 
a  broken  coUar  bone  in  children.  This  is  dne  partly  to  the  fact  that  the 
patient  does  not  apply  for  advicc  until  somo  tiino  after  the  injury,  which 
he  considere  to  be  a  bad  sprain  or  bruise,  and  partly  because  the  signs  are 
8omewhat  more  apparent  at  a  distance  and  as  a  whole,  than  wlien  the 
shoulder  is  exaniined  closelj  but  with  somo  carelessness  of  detail.  It  is 
important,  therefore,  that  a  [»atient  should  bc  atripped  to  tho  waist  when 
he  comes  complaining  of  a  painful  and  fixed  shoulder  after  an  injury,  Ee 
should  sit  in  a  good  Gght  at  some  little  distance  from  the  surgeon,  with  his 
anns  in  a  similar  position  on  the  two  sides.  The  surgeon  shoiild  then 
compare  the  outline  of  tho  shoulders  from  tho  back,  from  the  front,  and 
from  the  sides,  before  he  touches  his  patient.  He  can  haTdly  fail  to 
notice  that  the  head  of  the  bone  is  absent  from  the  normal  position,  and  is 
Ijing  at  somo  other  point.  In  the  ordinary  suLcoracoid  dislocation  the 
shoiilder  is  depressed  on  the  affected  side,  and  the  acromion  project«  more 
markedlv  than  on  the  sound  aide.  The  arm  is  held  away  from  the  side,  so 
that  its  long  asis  is  directed  towards  the  coracoid  rather  than  towards  the 
acromion.    This  alteration  in  the  asis  of  the  arm  stretches  some  of  the 
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fibres  of  the  deltoitl,  uhich  are  thus  broughi  iiitii  undue  prominence, 
cauBin^  the  sliaft  of  the  huiuerus  to  appear  as  if  it  were  bent  inwards  just 
beL»w  the  iusertit>ix  of  the  deltoid.  The  ann,  too,  looks  longer  on  the 
affected  side,  Ijecuiuse  the  ]iead  of  the  bone  lies  below  its  normal  position 
when  it  oocupies  the  glenoid  cavity.  The  anterior  fold  of  the  axilla  looks 
f uller  than  tliat  on  the  opposite  side,  for  the  j.)ectoral  muscle  is  raised  by  a 
rouuded  swelJing  whic!i  partly  effaces  the  subclavicular  fossa.  The  head  of 
the  bone  can  alway8  be  felt  in  its  new  [»oaition,  and  both  active  and  paesive 
mnv^ements  of  the  shouldor  are  much  hampereil  at  the  nboulder,  for  the 
patieiit  16  uuable  to  plače  hia  hand  on  the  top  of  liia  liead,  or  to  put  the 
injiiied  arni  l^ehind  his  back.  Dugas*  Ust  is  foimded  on  this  liinitation  of 
movenient.  It  consists  iu  ijlaciuj/  the  liand  of  the  dislocated  side  on  the 
oppo^itc  shoidder.  If  tho  shoidder  Lk)  really  dislocatcd  the  elbow  will  be 
elevated,  and  will  Htand  fjut  ])roiiiiiieutly  iu  frout  of  the  ehest,  and  no  force 
applied  in  moderation  \\\\\  brin^;  it  flat  against  the  sternum.  Another  test 
consists  m  applying  a  tlat  nUor  to  the  outer  bnrder  of  the  hnmerus  from 
the  external  condyle  to  the  acroniion.  If  the  head  of  the  bone  lies  in  the 
glenoid  tiavity  the  ruler  will  stand  out  thrtu^,-(juarters  of  an  inth,  or  more, 
from  the  tip  of  the  shoulder,  but  if  the  head  of  the  luunerus  ia  displaced 
mward8  either  by  dialocation  of  the  head  or  fracture  of  the  neck,  the  rider 
will  reat  against  the  acroniion,  Both  these  teat^,  thoiigh  they  are  widely 
uaed,  are  o|)en  to  fallacy — in  the  one  eaae,  froni  fear  rendering  tlie  inu8cle8 
round  the  shoulder  rigid  ;  in  the  other,  from  an  undue  amount  of  Bwelling. 
I  prefer^  therefore,  to  trust  to  the  general  characters  given  above,  aasisted 
by  the  use  of  the  X-rayB  wheu  there  is  any  uniiaua!  difficidty  or  doubt 

Differential  Dia<jnosis. — Severe  contusions  u\  the  slioulder  and  para- 
lyai8  of  the  deltoid  may  Ije  mistaken  for  a  dislocalion,  though  the  eouverse 
mistake  lh  the  inore  conimon.  In  these  cases  the  surgeou  should  assure 
himself  that  the  head  of  the  bone  is  really  in  its  natural  poaition. 
Fracturea  of  the  neek  of  the  seapiUa,  of  the  acromion  and  of  the  neok  of 
the  Iiunierua  may  l)e  mistaken  for  a  dialocation  of  the  shoulder.  The 
occurrence  of  crepitus,  and  the  recurrence  of  the  def€rniity  should  the 
surgeon  have  endeavoured  to  replace  such  an  injury  by  nianipulation, 
will  l:e  suflacient  to  point  out  the  trne  nature  of  the  čase. 

Prognosis. — In  the  siuipler  c-Ases  the  pro^iosis  is  good.  as  the  patient 
generaliy  recovers  t!ie  fuU  use  of  hia  arm,  but  even  bere  it  is  \vell  to  test 
the  action  of  the  deltoid  and  the  cutaneous  sensibility  over  the  shoulder  on 
the  day  after  reductiou,  for  the  circumflex  iierve  is  often  bruised  and  niay 
be  jtaraly8ed.  From  these  siniple  ciises  a  dislrjcation  pasaes  tlirough  every 
grade  of  6everity.  It  may  be  complicated  by  preaaure  on  the  axillary 
veseels  and  nerves  leading  to  serious  after-effects.  There  may  be  a  coinci- 
dent  fracture  of  the  neck  of  the  bone,  or  the  dislocation  may  be  associated 
Tvith  a  lacerated  wound  rendering  it  compound.  Iu  one  or  two  instances 
I  have  seen  serioua  ha^iuorrhagOj  due  to  laceration  of  the  axillary  vein  and 
of  the  posterior  circuniflex  artery. 

Treatment. — Eeduction  is  the  only  proper  treatment  for  a  dislocated 
shoulder,  and  this  shnuld  be  i>erfomied  iDimediately.  If  it  can  be  done  at 
once,  wliilst  the  muscles  are  stili  relaxed  from  the  eETecta  of  the  shook,  the 
head  of  the  bone  can  usualLy  be  replaeed  without  trouble.  But  they  soon 
become  fixed  by  tonic  contraction,  and  more  skill  is  then  needed.  The 
Burgcon  takes  a  great  reapoDsibility  upon  lumaelf  who  waits  even  one 
night  before  he  reducas  a  subcoracoid  or  subglenoid  dislocation  of  the 
shoulder,  for  the  head  of  the  bone  is  preeaing  upon  the  axillary  vesselfl  and 
nervea,  often  with  disastrous  reaults. 
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As  a  general  rule  it  is  hardly  safe  to  attempt  to  reduce  by  manipulation 
a  shoulder  \vhich  hos  been  dialocated  for  more  than  8ix  \veekB,  and  the 
older  the  patient  the  less  is  the  surgeon  inclined  to  nieddle  with  Buch 
a  čase.  Very  seriouK  accidents  have  occurred  during  attenipts  at  reduction, 
and  it  is  wi8er>  therefore,  in  long-standing  dislocations  to  cut  down  upon 
the  head  of  the  bone,  and  then  to  replace  or  excise  it. 

Beduction. — The  obataclea  to  reduetion  are  the  tintorn  capsule  at  the 
upper  and  outer  part  of  the  joint,and  the  touic  contractioii  of  tlie  pectoralia 
major  and  latissimuu  dorai  muscles.  But  the  scapula  iiioves  so  freely  upon 
the  thorax:  that  dislocation  of  the  shoulder  is  not  subject  to  the  eame  rigid 
niles  of  reduetion  as  is  the  čase  in  the  hip  (vol.  v.  p.  15).  Two  methoda  of 
reduetion  are  in  common  iise,  viz.  K(>cher'H  niethod  by  manipulation, 
and  Sir  A8tley  Cooper'8  plan  of  eitension.  Both  methods  have  their 
advocates,  and  I  have  obtained  equally  good  resulta  from  both.  Koeher*8 
method  is  jjerhaps  rather  better  fitted  for  old  and  deUcate  people  ;  Astle/ 
Cooi)or'H  for  young  and  muHcular  adults. 

Kocher^s  Method. — The  [latieiit  ia  nealed,  and  the  surgeon  stands  facing 
him  and  upon  his  injured  side.  He  bends  the  elbow,  and  grasps  it  in  one 
hand  whili*t  he  seizes  the  \vri3fc  with  the  ofcher.  He  then  bends  the  elbow, 
and  adducts  the  arm  unlil  the  elbow  touchefl  the  trunk.  The  ami  is 
inuuediately  rotated  outvvurda  a^i  far  as  it  wtll  go,  and  being  thus  adducted 
and  roUited  outvvards  the  elbow  is  carried  well  forward8  and  up\vardH.  The 
whole  arm  is  then  rotated  inward8,  so  that  the  hand  8weep8  aver  the  chest 
whilst  the  eIbow  is  brought  l>ack  to  its  original  level.  The  bone  elips  into 
plače  with  a  hardJy  ^lerceptible  cliek  in  a  snocessful  čase,  and  the  shape 
and  movenient  of  the  joint  are  at  once  restored.  No  violence  should  be 
Msed,  and  the  manipulation  niiist  be  done  in  au  orderly  fashion.  It  is  not 
uBually  necessary  to  adniinister  an  aniesthetic. 

Dr.  Helfericb  erplains  the  effects  of  the  niovements  in  the  following 
wordfl :  *'  Durinj^'  the  adduction  of  the  arm  the  upper  jmrt  of  the  capsule  ifl 
fitretched,  and  the  head  is  pressed  agaiust  the  edge  of  the  glenoid  cavity.  so 
that  the  later  rotation  turns  it  on  this  part  of  the  ecapiUa  and  not  round 
its  own  axi8.  When  the  arm  is  elevated  the  eoraco-lumieral  ligament  is 
relaied,  and  the  head  begins  to  pass  through  the  rent  in  the  cjipHule.  The 
inward  rotation  complete!y  replaces  tlie  head  of  the  lx)ne  within  the  capeule. 

Sir  Astleif  Cooper's  Method. — The  patient  lies  upon  a  firm  bed  or  coiich, 
stripped  to  the  waiBt.  The  surgeon  removes  !m  boot  from  the  right  foot 
for  the  right  shoidder,  and  from  the  left  foot  for  the  left  slioulder.  He 
then  aitB  facing  the  i^utient,  and  on  a  level  \vith  liis  knees,  places  his 
unbooted  heel  in  the  axilla  of  the  injured  side,  grasps  the  wrist  or  humerus, 
and  polls  8teadily  up«jn  the  arm,  at  the  same  tirne  carrying  the  linib 
toward8  the  middle  line  of  the  body,  and  puehing  the  upper  end  of  the 
humerus  into  plače  with  his  lieel.  A  roller  to^el  attached  to  the  patient'8 
arm  with  a  clove  hitch.  applied  just  above  the  condyles  of  the  hiimerua,  is 
Bometimes  a  great  help  in  muscular  patients,  or  in  those  with  fat  and  heavy 
arms. 

After  Treatvient, — It  is  sufficient  to  keep  the  arm  at  rest  by  lixing  the 
hand  to  the  opposite  shoulder  with  a  bandage.  whilat  a  cooluig  lotion  is 
applied  to  the  injured  part.  Passive  movements  sliould  be  commenced  at 
the  end  of  a  week,  and  in  simple  casos  the  arm  should  be  aet  free  within  a 
fortuight.  But  no  dislocation  should  be  allowed  to  go  unreduced,  and  the 
surgeon  ia  bound  to  effect  reduetion  even  by  operative  measures,  when 
manipulations  have  failed,  for  unreduced  dislocations  of  the  shoulder  result 
in  very  painful  and  useless  joints. 
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fm^iteibU  Didocaiions. — A  certain  number  of  difilocations  aie  irre- 
in  fiiie  aeoae  that  the  head  of  the  bone  cannot  be  replaced  by  tbe 
mekbods  of  manipulation. 

Tbe  co-existeno6  of  a  fracture  of  the  upper  end  of  the  humerus  with  a 
tfaliDCfttdoD  of  the  shoulder  is  a  not  uncommon  cause  of  irreducibility. 
Tb»  method  of  treatment  in  these  unibrtiinate  cases  bas  varied  greatly. 
Ik  used  co  be  che  rule  to  wait  until  the  mllammatory  proceas  had  subsided 
beforo  the  head  of  the  bone  was  escised,  and  this  ruJe  is  stili  a  good|on6  to 
ftQDW  if  the  surgeon  does  not  see  the  patient  until  some  tirne  after  the 
■COideint,  or  if  he  is  unablo  to  operete  iniuiedtately.  But  if  the  patient  ttc 
8(?eu  at  once  and  tbe  operation  is  not  delayed,  it  ia  better  to  cut  down 
Upou  tind  front  of  the  joint,  reduce  the  dislocation  and  wire  the  fracture, 
V)lbw  the  tissues  have  become  softened  and  infiltrated. 

Tto  difficulty  in  reduction  ia  sometimes  due  to  the  cjapsulo  being 
liolliohnH  from  the  scapula  ratber  than  tam  thraugh  as  is  usual,  and  in  old- 
dialocations  the  condition  of  the  capsule  is  one  of  the  commoneet 
bf  the  impossibility  of  reduction,  whilst  in  otber  cases  the  musclea 
lHXK>me  sclerosed  and  shortoned,  or  the  head  of  the  humerus  is  altered  in 
shaiie,  These  casea  are  also  best  treated  by  arthrotomy  and  replacement 
of  the  head  if  possible.  Reseetion  luust  be  performed  when  the  humerus 
oannot  be  replaced  without  undue  difficulty.  It  is  most  important  in  the 
caae  of  children  tbat  tbe  epiphyseal  cartilage  should  not  be  injured,  and 
only  the  osKiiied  portion  of  tbe  head  should  be  renioved,  the  epiphy8eal 
cartilage  being  carefully  spared.  The  reaected  end  of  the  humerus  too 
sliould  not  be  pushed  into  the  glenoid  eavity,  lest  the  growth  of  the  bone 
ahould  cause  anchyIosis,  In  adults,  on  the  other  hand,  it  is  tbe  mle  to 
push  the  resected  end  of  the  l>nne  into  tbe  glenoid  eavity  when  rogenera- 
tion  of  the  bone  is  ex})ected.  The  operation  of  reseetion  or  excision  of  the 
slioulder  is  described  on  page  122. 


Skcondart  Dislocations  of  thb  Shouldbh 

S0condary  dislocations  are  either  associated  with  paralysis  of  the 
deltoid  and|  acapular  niuBclee,  often  due  to  poliomyelitis,  or  they  are 
Bsen  after  destructive  infiammation  of  the  joint,  and  as  recurrent  disloca- 
tions they  occur  after  traumatic  dislocations  as  a  result  of  causes  which 
are  too  shght  to  displace  a  normal  joint.  The  causes  of  habitual  disloca- 
tion are  many.  The  chief  causea  being  Iaxity  of  tbe  capsule  of  the  joint, 
partial  fracture  of  the^head  of  the  humerus  or  of  the  glenoid  cavity,  tearing 
away  of  the  muscular  insertions,  and  rupture  of  the  tendons  around  tbe 
joint,  and  abnormalities  in  the  shape  of  the  head  of  the  humerus,  probably 
the  result  of  chronic  non-suppurative  inllammation. 

The  treatment  of  recurrent  dislocations  of  the  shoulder  joint  shoiild 
be  by  massage  and  e^ercises.  The  exercises  should  be  made  against 
resistance,  and  should  be  especiaUy  directed  to  the  development  of  the 
atrophied  musclea.  Abduction  of  the  affected  ann  will  cause  contraction 
of  the  deltoid,  vvhilst  a  course  of  electrical  treatment  will  assist  in  caiising 
them  to  contract.  The  shoulder  should  be  shampooed  daily,  and  the  treat- 
ment should  be  continued  for  three  months.  If  the  dislocation  recurs  at 
the  end  of  this  tirne,  au  operation  may  be  performed  to  expo8e  the  front 
of  the  capsule,  which  is  then  resected  and  shortened  by  the  insertion  of 
BUtures. 
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Maj  resulfc  from  any  of  the  accidents  which  uauallj  cause  dislooatian  of 
the  shoiilder.  The  head  oi'  the  humeruB  is  drawii  upwardB  and  fonvards  in 
its  socket  until  its  further  progress  is  stopped  by  the  acromian  and  cora- 
coid  processes  and  by  the  coraco-acromial  ligament.  The  condition  wa8 
known  at  firat  as  paitial  displacement  of  the  long  head  of  the  biceps — 
though  there  is  no  i)athoU)gical  evidence  to  shovv  tliat  sueh  displacement 
ever  occura  without  rupture — and  afterward8  ae  partial  displacement  of  the 
head  of  the  humerus,  in  the  belief  that  the  capsule  iu  auch  cases  was 
stretched,  but  not  torn.  The  treatnieut  is  the  same  as  for  ordinary  dis- 
locations  of  the  shoulder,  viz.  reduction  and  Hubsefjuent  rest  of  the  jolnt 

DiSLOCATION   OF  THB  ACROMIAL   END   OF  THE  ClAVICLB 

The  acromial  end  of  the  {ch&vicle  may  be  dislocated  alone  or  eimul- 
taneouflly  with  the  Btemal  extremity,  and  the  displacenient  ia  either 
incomplete  or  complete  according  as  the  aoromio-claviciUar  ligaments  alone 
are  ruptured,  or  both  the  acroinio-clavieular  and  the  coraco-clavicular 
ligaments  are  toru.  The  condition  ia  paiufid,  and  the  attitude  of  the 
patient  is  similar  to  that  assumed  in  a  broken  clavicle.  for  the  patient 
BUpports  the  elbow  of  the  injured  side  with  the  uninjured  hand,  whil8t  he 
bends  his  head  tovvards  the  attected  Rhoulder.  The  abnormal  prtijection  of 
the  collar  bone  on  the  affected  side  is  very  evldeut,  the  arm  tklls  tovvards 
the  chest.  and  the  cavity  of  the  axilla  is  diiainisbed,  whilat  the  head  of 
the  humerus  and  the  acromion  are  lesa  prominent  than  on  the  soimd  side. 

Treatment. — Eeduction  may  be  diffiGult  owing  to  the  acromial  end  of 
the  claviclc  becoming  entangled  in  the  anterior  fibres  of  the  traijezius,  but 
usually  it  ia  as  eaaj  to  replace,  as  it  is  difficult  to  keep  the  two  bones  in 
appoeition.  The  treatment  generally  adopted  is  to  bend  the  elbow  to  a 
right  angle,  and  then  carry  a  long  strip  of  adhesive  plaster,  three  inehes 
wide,  under  the  forearra  closo  to  the  olecranon,  bringing  the  ends  along 
the  front  and  back  of  the  arm  to  cross  over  the  end  of  the  clavicle,  and 
adhere  to  the  chest  waU  in  front  and  to  the  scapula  behind.  The  forearm 
ifl  then  supported  in  a  large  arm  sling  (voL  i.  p.  456),  and  the  arm  is 
bound  to  the  side  with  a  buidage.  When  thLs  niethod  laiLs,  and  there  is 
much  loss  of  function  or  great  deforuiity,  no  hesitation  should  l>e  felt  in 
iiniting  the  outer  end  of  the  clavicle  to  the  acromion  with  a  etout  silver 
wire. 


Fractokks 

Fracture  of  the  scapula,  humerus,  and  clavicle  occur  in  the  imniediate 
neighbourhood  of  the  shoulder  at  ali  ages  and  in  both  8exe3. 

Fractures  of  the  acromial  End  of  the  Clavicle. — The  ontor  end 
of  the  clavicle  may  bo  broken  betvveen  the  conoid  and  tra,j)ezoid  ligaments 
or  estemal  to  the  trapezoid.  Fracture  between  the  ligaments  is  a  rare 
accident,  accompanied  by  pain  and  crepitus,  but  without  any  displacement 
of  the  two  fragmenta.  Fracture  beyond  the  coraco-clavicular  ligament  is 
more  common,  and  there  is  considerable  displacement.  The  fragment 
attached  to  the  scapula  is  dra^va  downwards  and  inwards  by  the  weight  of 
the  shoulder,  and  action  of  the  mnscles  attached  to  the  shoulder  untU  it 
may  even  unito  at  a  right  angle  with  the  rest  of  the  clavicle. 

TreatvuTii. — A  simple  sling  with  a  piece  of  Unt  soaked  in  some  evaporat- 
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ing  lotion  &hould  be  HufiBcient  when  there  is  no  displaceinent,  but  wheD 

the  displacement  is  marked  and  is  not  remedied  by  the  application  of 
Sayre'8  method  of  strappiiig  the  arm  (voL  iv.  p.  21),  the  fragineuts  should 
be  wired  together. 

Fractures  of  the  Scapula. — The  scapula  in  Ihe  neighbouiliood  of 
the  shoulder  niay  be  broken  at  the  neck  or  at  the  edge  of  the  glenoid 
cavity ;  tlie  acromion  inay  be  fractured  or  the  coracnid  procesa  may  l>e 
broken.  Fractures  of  the  neck  and  edge  of  the  glenoid  cavity  have  been 
usually  associated  with  dislocation  of  the  slioulder,  for  which  they  may  be 
ea8ily  mistaken. 

Treatvunt, — There  is  but  little  to  Ijo  done  for  these  injuries  except 
to  reduce  the  dislocation  imder  an  ansesthetic.  to  keep  the  arni  at  rest, 
and  to  protect  it  from  accidoutJil  injurieH  by  the  uso  of  a  slinulder  cap, 
a  aniall  axillary  ^tad  often  being  servicealile  in  sujjporting  the  shoulder. 

A  fractured  acrouuou  is  recogniscd  by  the  flattening  of  the  shoulder, 
the  depression  of  the  anu,  and  the  interruptiou  in  tlie  bony  ridge  which  it 
forms  with  the  spine.  It  ahould  bo  remenibered,  however,  that  some  at 
leaat  of  the  appareutly  unimited  fractures  of  the  acroiiiion  are  in  reality 
instancea  of  epiphy8e^  which  have  never  been  united  to  the  bone. 

Fracturk  of  thk  Coracoid  Process.  —  The  coracoid  procese  is  not 
often  broken.  but  it  niay  I«  fractured  by  direct  violenco,  by  di9]ij<:a,tion  of 
the  Iicud  of  the  liumerua  upwarda  and  f<jrwardH,  hy  extreine  flexiou  uf  tlie 
slioulder-jnint  when  the  coracoid  is  brought  iiito  forcible  contact  with  the 
under  siirface  of  the  clavicle,  by  sudden  nuiscidiir  actiou,  aud  even  by  falls 
upon  the  elbow.  There  niay  not  be  much  displacement,  or  the  broken 
fragmenta  may  be  widely  Hoparated,  beiiig  (h:awii  do\viiwardH  by  the  action 
of  the  muBcles  attachcd  to  it.  Bony  miion  takes  pkce  wheu  the  parts  can 
be  kept  in  appositiou. 

Treatvient — The  forearui  shoidd  be  fully  fleied,  the  ann  being  brought 
forwards  over  the  cheat-wall  and  Heeured  in  po3itii»n  by  sfcrapping,  vhilst  a 
pad  is  placed  over  the  acrouiial  end  of  the  clavicle. 

Fracturks  of  thk  Humerus. — Fractures  of  the  upper  end  of  the 
humenis  are  more  frequent  and  more  iniportant  than  those  of  the  scapula. 
They  niay  bo  di\ided  brnadly  into  the  rare  intracapsular  fracture  tlirough 
tho  anatniiiical  neck  of  the  bone  aud  the  extracapflular  fracture  through 
the  Burgical  neck.  Tho  acttial  line  (»f  fracture,  howeverj  is  U8ually  so 
irrogular  that  it  is  partly  vvithiu  and  partly  outaide  the  attachment  of  the 
capsule.     Either  form  of  fracturo  niay  lxi  imijacte<i. 

Causes. — The  cause  of  the  fracture  is  generally  a  direct  blow  or  £all 
ujTon  the  shoulder,  though  it  is  sometimea  produced  by  indirect  violence,  as 
by  a  fall  ujkju  tlie  elbow  or  haud.  It  is  more  common  in  middle-aged  and 
old  peoplo  than  iu  childreu  or  yonng  adulta. 

Faihology. — Tiie  iratiture  ia  eituated  above  tho  attachment  of  tlie  large 
nmscles  into  the  shaft  of  the  humerus,  and  the  upper  end  of  the  lower 
fragment  is  therefore  drawii  upwards  and  inwards  towards  the  coracoid 
process,  whilst  the  head  and  neck  of  the  bone  is  abducted  and  rotated 
outwards. 

Sigris  and  Si/mptoms. — The  pain  is  often  well  localised  owing  to  pressure 
upon  the  nerves,  and  there  may  be  great  and  rapid  svvelling  of  the  shoulder 
due  to  hffimorrhage  from  laccration  of  the  circumflex  arteries.  There  is  but 
little  deforniity  in  the  immediate  neighbourhood  of  the  shoulder,  for  the 
head  of  tho  bone  is  in  its  plače  and  beare  the  normal  relation  to  tho 
acromion,  but  it  is  diiticult  to  feel  the  coracoid.  The  arm  hangs  nearly 
vertical,  and  when  the  eIbow  is  brought  to  the  side  the  hand  on  the  injured 
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side  can  be  made  to  lie  on  the  opposite  ehoulder,  thus  distingiiishing  the 
injury  froin  a  dislocatiou.  There  is  a  shortcning  of  tliree-tjiiarters  ti>  one 
inch  in  the  nieasurcmenb  irum  tho  acromian  t(»  the  exlernal  coiuljle  on  the 
injured  side.  Crepitus  can  be  elicited  by  finnljr  graepiiig  the  head  of  tho 
bone  and  rotating  the  elbow.  The  diagnosis  Irom  s3nnptoiu8  is  very  obHcure 
in  cases  of  impacted  fractnre,  as,  exc©pt  for  the  shortt?uiug,  the  other  signs 
are  absent.     Tho  radiogmph,  however,  is  of  use  in  these  injuries. 

Treatmejit. — The  treatnieiit  consiHts  in  apj)lying  a  baiulage  to  the  hand 
and  arm.  A  sniall  piad  cif  wc»ol  powdered  with  zine  oxide  or  staroh  is  then 
placed  in  the  axilla,  and  the  elbow  is  carried  well  across  the  chest  to 
counteract  the  inward  displacemont  of  the  lower  fragment.  It  vnll  Rome- 
times  be  fonnd  adviaable  to  niould  a  giittapercha  sliicld  reaclung  froni  the 
niiddle  of  the  clancle  tr>  tlio  upper  part  of  tho  foreariii,  which  is  flexed  at  a 
right  angle,  and  siifficiently  large  to  fit  (.be  outer,  anlerior,  and  posterior 
aspects  of  the  limb.  Passive  moveinents  should  be  eonimenced  on  the 
fourteenth  day  in  niniple  časen. 

The  prognosis  is  good,  but  a  dislocation  niay  l»e  conibined  with  tho 
fracture,  and  the  upper  fragment  may  be  eo  tvviated  that  it  can  only  be 
replaced  by  nianipulation  when  the  patient  is  under  an  antesthetic. 

Skparatep  Epiphy8K3. — Anntomy. — The  upper  end  of  the  humerus  is 
developed  froju  three  centre«  vhieh  blend  with  each  aboul  tlie  siith  yejir, 
and  furm  the  fully  ossitied  head  at  the  age  of  pul^ertj.  The  three  centres 
are  one  for  tho  head,  one  for  the  grcat  tubero9ity»  and  one  for  the  lesser 
tubero8ity.  The  unite<I  upf)er  epiphyHiH  is  cup-Kliai)e<l,  and  includes  the 
two  tuberosities,  the  upper  fourth  of  the  bicipital  groove,  the  whole  of  the 
head  and  anatomical  neck,  as  well  as  a  very  small  portion  of  the  bone 
ertemal  to  the  lesser  tubero8ity. 

Pathology. — The  whole  upi>er  e])iphyHis  niay  l»e  seiiaratcd  "vvith  or 
vvithout  displacement,  or  the  great  tuberoKity  niay  be  detached  8ei)arately. 
Separation  of  the  whole  epiphy6is  occurs  most  frequently  l>etwe€n  the  ages 
of  ten  and  fifteen.  though  instances  are  recorded  from  birth  up  to  twenty- 
five.  It  is  produced  by  falls  or  blows  upou  the  shoulder,  and  when  the 
whole  epiphysis  is  detached  tfie  vi<iience  is  olten  Kulheient  to  make  the 
iBJuij  cornjKiund.  The  diaphyBi8  is  either  conipletely  or  inconipletely 
separated.  and  when  it  is  complete  the  end  of  the  shaft  may  be  displaced 
in  any  direction. 

Signa  and  Si/mptoms. — The  arra  hangs  helpless  against  the  side  of  the 
body.  with  the  elbow  dra\vn  filightly  away  and  projecting  backwardH  or 
downward8  aceording  to  the  diaplacement.  There  is  abiionnal  mobLlity 
jnst  belovr  the  shouhler  joint,  so  thiit  the  urni  ran  l)e  brought  ck»se  to  the 
side,  and  jmssive  movenienta  aro  free  tliough  painful.  There  is  often  greAt 
pain,  and  tlie  swelling  is  rapid  atid  cr>nsiderable,  iuvolviug  the  whole  of  the 
shoulder  and  the  upper  third  of  the  arm.  The  shoulder  is  increased  in 
width  antero-poateriorlv,  and  the  head  of  the  bone  occupies  its  normal 
position.  There  is  mufHed  crepitus,  and  the  arm  is  not  materially  altorcd 
in  leugth. 

Differcatial  Diagnosis. — The  separation  of  the  whole  iipper  epiphysi8 
haa  to  lie  diagnosed  from  a  dislocation,  which  is  one  of  the  rarest  accidents 
in  children,  from  trne  fracture  of  the  surgical  neck,  from  separation  of 
either  tubero8ity,  and  fnim  sprains  and  coutusions. 

ProgTiosis, — The  prognosis  is  good  in  the  simple  cases,  though  there  may 
be  some  arrest  of  development,  but  there  is  often  m  niuch  stripping  of  the 
poriosteum  ironi  tho  shaft  of  the  humerua  that  periostitis  and  necrosis  raay 
take  plaee.     This  separation  of  the  pehosleum  forms  an  additional  danger 
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in  compomid  injuriea,  which  I  have  eeen  followed  by  rapid  deatb  frora 
pjffiiuia. 

Treatment. — The  patient  should  be  ana^sthetised,  and  the  diaphy8i8 
ehould  be  inethodically  replaced  by  steady  traction  iipon  the  arra,  aided  by 
shght  abduction  and  rotatiou.  Splints  shoidd  then  be  applied,  and  the 
shoulder  tteated  as  if  for  a  fracture,  by  flexing  the  forearm  and  bringing  it 
for\vardR  so  that  the  fingers  lie  upon  the  opposite  shoulden  This  carriea 
the  elbow  weU  across  the  chest,  and  the  injured  anu  is  then  fised  securelj 
by  a  broad  flannel  bandage.  Some  means  of  extensiun  may  be  eniployed 
advantageously  in  older  childreu.  Maasage,  suppleiiiented  by  a  judicious 
use  of  electricity,  \vill  be  of  great  serviee  wheu  tliere  is  loas  ol'  power  with 
muscular  atrophy.  It  should  be  coiumenced  about  tho  beginning  of  the 
third  week  after  the  accident. 

It  is  sometiuies  impossiblo  to  reduce  tho  displaced  up|>er  end  of  the 
diftphysis,  and  iu  these  caaea,  when  there  is  great  displaceuieut,  deforiuity, 
and  interference  with  the  movements  of  elevation  and  rotation  of  the 
shoulder,  the  que9tion  of  eKcision  of  a  portion  of  the  bone  may  be  advan- 
tageously  considered  with  or  -vvithout  Hubsequent  wiring. 

Separation  of  tre  TuBEROsmES. — The  great  tuberosity  is  uHually  Uirn 
ofif  by  direcL  violeuce,  though  it  haa  l)een  detached  by  muscular  force.  The 
tubercle  is  drawn  upvvards  and  backward3  tovvards  the  back  of  the  acromion 
prooeas,  whil9t  the  ahaft  of  the  bone  ia  pulled  npwards  and  inwards. 

Syviploms. — Tliese  chaages  iu  [Hhsitiuu  lead  to  a  great  vvidening  of  tlie 
shoulder,  w'hich  is  best  seen  by  looking  at  the  patient  8ideway8  or  froni 
behind,  and  there  is  a  marked  proniinenee  of  the  coracoid  procesa  on  the 
injured  side.  The  aeparated  epiphy8is  can  often  be  takeu  between  the 
finger  and  thumb,  and  can  lie  nioved  into  its  natural  ix)3ition,  and  if  the 
arm  be  estended  at  the  same  tiiue,  the  defc'ruiity  is  temporarily  overcome. 

Treatment. — The  best  results  are  obtained  by  pntting  tbe  patient  to  bed,  ■■ 
raising  the  arm  above  the  head,  and  securing  it  in  such  a  }K>sition  that  the 
greater  tubero3ity  lies  over  its  jK^int  of  separation.  When  from  any  reasnn 
the  patient  caunot  be  kept  in  bed,  a  guttapercha  or  leather  cap  should  be 
moulded  to  the  shoulder,  and  fitted  on  its  iniaer  surface  with  a  pad  to  retain 
the  great  tuberosity  in  position. 

The  lesscr  tubera3ity  of  the  humerua  niay  also  be  detached,  but  I  have 
not  yet  seen  a  čase.  Some  surgeons  treat  buth  these  injuries  by  \viring  the 
detached  fragment  of  bone  to  the  humerus. 

Separation  of  thk  Cohacoid  PE0CE3S. — The  entire  epiphy8is  of  the 
coracoid  process  may  be  separated,  or  only  the  sniall  apical  portion  which 
bas  a  separate  centre  of  osaiticatiou.  The  whoIe  coracoid  procesa  cannot  be 
separated  as  an  epiphyseal  injury  after  the  seventeenth  year.  The  accident 
is  usuallv  the  result  of  very  severe  violenoe  applied  directly  to  the  front  of 
tho  shoulder. 

Symj>toms. — The  syniptoms  are  pain  over  the  coracoid  procesa,  inabilitj 
to  raise  or  adduct  the  arm  in  consequence  of  interference  with  tho  attach- 
ment  of  the  biceps  and  coraco-hrachialiB  muscles.  Abnornial  mobihty  of 
the  detached  process  aud  uiuflled  crepitus.  The  injury  may  be  coniplicated 
vrith  dial()catinn  or  fracture  of  the  hmnerus,  or  with  dialocjvtiun  of  the  outer 
end  of  tbe  clavicle. 

The  treatment  consists  in  keeping  the  arm  and  forearm  fully  flexed  to 
relas  the  muscles  attached  to  the  coracoid  process,  whil3t  the  elbow  is 
Bupported  aud  tho  whoIe  arm  on  the  injured  side  is  boiind  to  tho  chest. 

Inflammatoky  CoNDiTiONS. — The  shoulder  is  not  especially  hable  to 
inflaraniation,  and  the  war  in   South  Africa  has  ahown   that  it  may  be 
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very  8everely  injured  without  great  or  permanent  interference  with  its 
fimctiou. 

SiMPLK  Inflammations. —  TVounds. — My  coUeague,  Mr.  Bowlby,  lately 
surgeon  to  the  Portland  HoHpital,  Hay8  that  niost  oT  the  buUet  woundH  in- 
volving  joints  healed  without  difficulty  in  the  South  Afrioan  oampaign,  and 
gave  rise  to  but  little  8ynovial  effusion.  Thus,  a  gunner  shot  through  the 
right  shoulder  joint  from  front  to  back  was  able  to  return  to  his  battery  in 
tive  weekB'  tiiuo,  paBsive  movements  havLug  beeu  coiiiiueuced  about  fourteen 
daya  afLer  the  injury.  The  results  iu  civil  life,  however,  are  somewhat  less 
8atbfactory,  for  a  wound  involviitg  the  joint  U3ually  suppurates. 

Simjde  Synovitu. — Cold,  ovenise,  and  diroct  injurj'  are  the  comniou 
caufiBH  of  siinple  s^Tiovitia  of  tlie  Bhoulder.  The  painful  effuaion  is  eaBily 
oontroUed  in  a  healthy  person  by  resting  the  joint  and  avoiding  the 
c&use. 

Sprains. — The  game  of  hand  tives  is  sometimes  responsible  for  a  peculiar 
sprain  of  the  shoulder  whioh  involves  the  sujjraspinatiis,  the  infraspinatus, 
and  the  trice^j«  niuscles,  causiug  a  good  deal  of  pain  down  the  arm. 

Infkctivk  Inflammations. — The  inflanmiations  of  the  shoulder  due  to 
micro.organislus  and  their  products  are  numerous,  and  niay  be  severe. 
RheumatiBm,  scarlet  fover,  and  laore  rarely  typhoid,  cause  8ynovitis  of  the 
shoulder,  which  is  either  serous,  plastic,  or  suppurative. 

Acute  osteovvjelitis  sometiiue«  l)egin8  near  the  epiphy8eal  line  of 
the  head  of  the  humeriLs.  It  <x;cur8  in  delicate  children  often  after  a 
sligiit  injurj',  and  wlien  thoy  have  recently  recovered  from  one  of  the 
exauthemata. 

The  gymptoms  are  pain,  loss  of  fuuction  in  the  joint,  a  high  temperature, 
and  a  sudden  onset.  The  actual  nature  of  the  iOnena  uiay  be  overlooked 
until  the  formation  of  an  abscess  enables  the  surgeon,  after  opening  it,  to 
denionstrate  the  presence  of  dead  or  carious  Ikjuc. 

The  treatment  cousists  in  cutting  down  ujion  the  inflamed  bone  as  soon 
as  possible.  when,  ii*  pus  has  already  found  its  way  into  the  joint,  there  need 
be  no  hesitation  in  thoroughly  draining  ita  cavity.  for  even  prolonged 
drainage  is  not  inconsistent  with  a  uBeful  joint  aftervvards. 

Aeute  arlhritis  iu  children  is  considered  under  the  heading  8yphilitic 
disease  of  the  sboulder. 

TuBKRCULOUS  DisEASB. — Pathology, — The  shoulder  is  affected  with 
tuljercle  in  alx>ut  25  per  cent  of  tuberculous  joints.  As  is  usual  in  joints 
the  caucellous  bone  of  the  head  and  the  Bynovial  membrane  are  affected, 
the  stress  of  the  intlammation  seeming  sometimes  to  fall  more  upon  the  one 
than  u|>on  the  other,  and  without  adequate  reason.  When  suppuration 
occurs  tlie  abscess  U8ually  tracks  along  the  tendon  of  the  biceps  or  n|)ens 
into  the  bursa  beneath  the  deltoid.  More  rarelv  it  appears  in  the  axilla,  or 
it  uiay  point  behind  in  the  supraspinatus  or  infraspinatus  foss^e.  Enlarged 
buiBse  and  prolongations  from  the  synovial  membrane  sometimes  appear  at 
a  distance  from  the  joint  with  which  they  may  have  no  obvious  connection. 
Such  enlargements  are  kuovvu  as  Baker'8  cy8t8,  and  are  alway8  indicativo 
of  tuberculous  disease  of  the  joint.  The  head  of  the  femur  in  advauced 
oases  may  be  reduced  to  a  mere  shell  of  bone,  or  it  may  dic  and  lie  looee  as. 
a  8eque8truni  within  the  capsule.  There  is  also  an  interesting  group  of 
eams  in  which  tuberculous  inflammation  of  the  shoulder  niay  run  its  entire 
coune  to  anchyloaLs  vvithout  sufiicient  Bpuptoms  to  draw  attention  to  the 
joint,  80  that  a  completely  fired  shoulder  may  be  foimd  in  a  child  who 
hardly  seems  to  have  been  ill. 

Sympt07n8. — The  most  prominent  8ymptom8  are  vt^asting  of  the  deltoid 
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and  scapular  muscles,  viiih  intemal  rotation  and  adduction  of  the  arm. 
'J'he  joiiit  Ls  BtifF,  aiid  the  inferior  angle  of  the  scapiila  moves  coiucidenUy 
\\'ith  the  humerus  wheii  the  arm  is  rotated,  when  the  elbow  is  moved  back- 
vvards  or  forwards,  or  when  it  is  dra\\'n  away  from  the  side.  Pain  is  not 
U8ually  a  marked  ieaturo  in  the  discaso,  but  if  it  occiirs  it  is  referred  to 
the  middle  of  the  arm  near  the  insertion  of  the  deltoid. 

Prognosis. — The  pro«nosia  is  better  than  in  tul)erculou8  disease  of 
other  joints. 

Treatment — The  jotnt  shovild  be  put  at  rest  by  appljing  a  plaster-of. 
Pariš  bandage  after  a  pad  dusted  with  oxide  of  zine  powder  haa  been  placed 
in  the  axilla  to  produce  a  certaiii  limount  of  abduction.  In  the  mre  cases 
wheu  jjain  is  severe  the  actual  cauterv  ur  the  appUcation  of  a  succession  of 
ainall  blisters  is  often  usefnl.  The  joint  should  l»e  kept  at  rest  for  a  period 
of  froin  three  tn  8ix  monthR.  The  free  moveraent  of  the  scapula  iipon  the 
triuik  uiakea  it  ahuost  useless  to  attempt  passive  movements  ]:>etween  the 
scapula  and  humeruR^  for  if  the  shoulder  is  going  to  ancliyloae  it  will  do  so 
in  spite  of  ali  the  8ur]Lreon's  efforts,  \vhilst  he  canuot  take  any  credit  for  a 
niovable  joint.  An  absct-ss  should  br  opencd  as  soon  as  it  is  noti(icd,  and 
an  atj^ical  escision  is  sometinies  required  \vheii  iiersistent  sinuses  make  it 
probable  that  there  is  carious  or  necrusing  bone.  Fomial  excisions  of  the 
head  of  the  bone  are  becoming  less  and  less  frequent. 

SvpuiLis. — Surgeons  are  so  aceustonied  to  treat  cases  of  tnbercnlous 
inlianimation  in  joints  that  they  are  apt  to  overhmk  the  variouH  arthritic 
nianifestations  of  syphili8.  Several  fonns  of  syphUitic  intlanimation 
occur  in  the  shoulder. 

AcuTK  Arttikitis — Sy7wpioms, — The  earliest  syphilitic  manifestation 
occurs  in  connection  \vith  the  epiphyseal  hne,  lending  in  some  cases  to 
early  8yuostosis,  and  thus  to  a  stunting  of  the  lx)ne,  \vhich  is  sometime^ 
extraordiuarily  shortened.  More  iisuaCy,  however,  the  joint  l)ccomes 
inriamed.  Within  a  few  montlts  of  birth  the  child  is  noticed  to  uiove  one 
arm  lesa  tlian  the  other,  and  to  cry  when  its  shoulder  is  touched.  The  akin 
is  nonnal  at  first,  but  it  soon  beconies  congested  and  bluiah  in  calour,  the 
outline  of  the  joint  altera,  and  in  a  few  dayB  a  globular  swelling  Ijeneath 
the  deltoid  8how8  that  an  abacess  lias  been  fonned.  This  condition  may  be 
mistaken  for  a  malignant  gro\vtIi  of  the  head  of  the  hiimcrus,  but  there  is 
often  other  evidence  of  KyphiliH,  whilBt  tlie  ra[iidity  witli  which  a 
fluctuatiug  8\velling  is  fornied,  and  the  pre&ence  in  it  of  pus,  should 
be  aufficient  to  prevent  the  aurgeon  from  looking  upon  it  aa  a  sarcoma. 

TreatTnent. — The  abacess  should  be  opened  and  drained  as  quickly  as 
posaible,  and  the  iuflammation  soon  subsides  under  the  intluence  of  grey 
powder,  in  doses  of  one-third  to  one  graiu  three  tjmes  a  day. 

GuMMATOUS  SvNOViTis  may  occur  in  the  shoulder,  but  it  is  less 
frequent  in  this  joint  than  in  the  knee  and  ankle.  It  is  liable  to  be  mis- 
taken for  tulierculous  8ynovitia,  but  it  is  lesa  painfnl,  and  is  rapidly  ciired 
when  niercury  is  given. 

Chondro-Arthritis  is  the  wor8t,  as  it  is  fortunateIy  the  rarest, 
syphilitie  lesion  in  the  shoulder.  The  liead  and  sliaft  of  the  humerus  are 
extou8iveIy  affected  by  a  rarefyLng  oHteitis,  which  is  aasoeiated  with  a 
depoait  of  caseating  material  in  tlie  cancellous  tissue.  A  similar  prooess 
takes  places  in  the  articular  cartilages,  and  leads  to  the  (ormation  of 
irregular  grooves  and  pits  in  the  head  of  the  bone. 

Symptoms.'^The  condition  occurs  about  puberty,  in  consequence  of 
inherited  8yphilis,and  it  may  be  precoded  by  transient  atljicks  of  sjTinvitis, 
with  evidence  of  chronic  inilammation  of  the  long  bones.     Many  jointe  are 
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BimuItaueou8ly  afiected,  and  there  is  other  evidence  of  8ypldlifi,  often  witli 
marked  intraocular  lesious. 

J>iag7iods. — The  caee  is  likely  to  be  mistaken  at  iirst  for  lubercle, 
biit  ib  runs  a  8lower  course,  and  there  is  less  fcendencj  to  suppiiration. 

Trealnie?U  is  not  of  niuch  avail.  Tlie  intemal  adininistration  of 
inercury  and  iodide  of  potassium  seenia  to  be  iiseless,  but  eomebenefit  inay 
be  derived  perlmps  frorii  mereurial  vapour  baths  and  the  inunction  of  a  10 
per  cent  solution  of  olcate  of  mercury. 

Arthkitih  Dkformans,  Ostko-Arthritis.  or  RiiEUMAToitJ  Arthritis. 
— Ttiis  chroniti  and  troubleaome  affection  attacks  the  shouldere  in  about  a 
quarter  of  the  total  number  of  persona  affected.  The  difieaae  occuis  in 
several  different  forma.  In  one  variety  the  joint  is  uniformly  enlarged, 
partly  as  a  result  of  the  thickening  of  the  capsule.  and  t>artly  in  con- 
8equence  of  Bynovial  etfusiou.  Miiscular  atrophy  is  a  prouounced  feature, 
and  there  may  be  considerable  muscular  contracture.  The  amount  of  pain 
bears  no  relation  to  the  8everity  of  the  articular  lesion.  It  is  sometimes 
liardly  felt,  vvhilst  in  i>ther  patient«  it  is  most  diatressing.  In  another 
variety,  the  stresa  of  the  diseaae  falls  upon  the  enda  of  the  boues  rather 
thau  upon  the  soft  tiaaues  of  the  joint.  The  joint  is  greatly  deformed.  It 
crackles  and  creaks  on  niovemeut.  and  the  motion  niay  l>e  hanipered  by  the 
fonuation  of  OBteophytC8  in  the  aurrounding  conncctive  tisaue.  A  third 
variety  is  limited  to  children,  uften  in  those  who  are  found  to  liave 
pericarditis.  In  these  cases  the  lesion  is  chiefiy  eynovial,  and  there 
appeara  to  be  no  tendency  to  the  fonuation  of  osteophyte8.  Vet  it  leads  to 
anchylo8is  by  the  formation  of  bridges  of  bone  after  destniction  of  the 
articular  cartilage. 

Syvi^iovxs. — In  a  t}*]jical  čase  the  shonlder  }>ecouie8  troublesome  about 
the  age  of  45  or  50.  Pain  is  felt  in  and  near  the  joint,  and  there 
is  a  peraistent  dull  aching  referred  to  the  insertinn  of  the  deltoid.  The 
BymptomB  8lowIy  increase,  and  are  soon  accoin^«inied  by  muscular  wasting, 
and  by  a  creaking  or  crackling  sensation  \vhen  the  joint  is  luoved. 
Changes  take  plače  both  in  the  head  of  the  hunterus  and  in  the  glenoid 
cavity,  until  the  appearauces  preaented  are  thoae  of  an  old  subcoracoid 
dislocation.  The  long  tendon  of  the  bicep«  is  octiaHionalIy  de8troyed, 
or  it  may  be  merely  displaced  from  its  groove.  Suppuration  occurs  in  a 
few  instances. 

The  Pathology  of  the  condition  is  as  yet  unknown,  but  a  body  of 
evidence  is  8lowly  accumulating  to  8how  that  some  forms  are  perhaps  very 
chronic  iufective  inflamniations,  oajurring  in  [»^»rsous  who  are  reduced  by 
overwork.  mental  worry,  or  unhealthy  surroundings. 

Trentvifnt. — Prophylactic  treatment  will  consist  in  ascertaining  if  there 
is  aDy  I(x^l  cause  of  infection,  even  though  it  be  bnt  a  slight  cystitis,  an 
inflamed  tooth,  or  a  pericardial  aEfection.  Palliative  treatment  conaists  in 
feeding  the  patient  well,  combiued  with  massage  of  the  affected  muscles  and 
the  application  of  small  blistera  to  relieve  the  pain.  Hot  air  l*aths,  by  some 
apparatus  of  which  Tallerman'8  is  a  type,  nmy  be  employed  advantageously 
in  some  ft>rnis  of  the  disease.  It  is  stili  too  early  to  do  more  than  allude 
tu  the  curative  effects  of  light,  X*rays,  and  similar  means  which  are  at 
preeent  being  tried  on  an  extenaive  scale  at  many  diiferent  centres.  There 
can  be  no  doubt,  however,  that  patienta  derive  niuch  benefit  from  the 
regimen  pre^eribed  at  the  batiis  of  Bath,  Buxton,  Harrogate,  aud  Strath- 
pefier  at  home,  aud  at  those  at  Aix-lee-Bain8,  Nauheim,  and  Wildbad 
abroad. 

£xciaion  of  the  head  of  the  humerus  may  be   neoe88ary  in  a  few 


116 


SHOULDER,  DISEASES  AND  INJURIES  OF 


advanced  cases  of  arthritis  deformans,  when  the  joint  is  very  painful  and 
crippled  in  a  had  position,  but  I  do  not  happen  to  have  eeen  a  čase 
where  it  seemed  advisable  to  peribrni  such  an  operation. 

Spikal  AjtTHROPATHiES. — The  chief  spinal  arthropathiea  affecting  the 
ehoidder  are  87ringomyelia  aud  Charcofs  disease,  which  is  tabetic. 
In  ByringomyeIia  no  lesa  than  32  i)er  cent  of  the  cases  exhibit  lesions  of 
the  »himlder. 

Pathology. — STringomjelia  is  due  to  an  alteration  in  the  neuroglia  of 
the  [spinal  cord  which  leads  to  the  formation  of  one  or  more  irregular 
cavities  in  the  tissue.  The  disease  U8ually  begins  in  the  npper  part  of  the 
cord,  the  grey  conimisauro  and  posterior  comua  Leiiig  firat  affected-  Mr. 
Targett  describes  the  joiut  as  being  affected  in  two  forms :  in  the  hyper- 
tropiiic  form  the  articular  ends  of  the  bones  are  deprived  of  their  cartilage, 
and  the  expoBed  osseous  tisaue  is  worn  away,  but  at  the  margins  of  these 
svirfaces  the  cartilage  is  mtioh  thickenod,  and  the  ends  nf  the  bones  are 
irregularlj  enlarged  by.08teophyteB.  The  capsule  of  the  joint  is  dilated 
and  thickened  by  large  deposits  of  bony  and  of  calcareous  material ;  its 
inner  surface  is  beset  with  polypoid  outgrowths  of  the  8ynovial  membrane. 
These  iieduncuLitcd  lR>diea  may  l>o  vory  abundant,  and  occupy  much  of  the 
cavity  of  the  joint.  Tliere  is  often  a  coincident  production  of  new  bone 
up<jn  the  adjacent  part  of  the  ahaft,  either  in  the  form  of  ezostoees  or  as  a 
general  thickeuing  of  the  diaphy8is  by  an  osteoplaatic  periostitis.  The 
attachnionts  of  the  tondons,  ligaments,  and  faacia;  near  the  joint  are  liable 
to  beeonje  osHilied.  In  8yriugomyelia,  as  in  tabes,  the  bones  exhibit  a 
predisposition  to  spontaneous  fracture,  and  when  such  fractures  are  intra- 
capsular  the  displacement  of  the  fragmenta  may  cause  great  deformity  of 
the  joint.  The  atro]>hic  variety  of  8yringoinyelia  is  distinguisheti  by  rare- 
faction  of  the  caucelloufi  tLssue,  aud  very  eKtensive  deatruction  of  the  ends 
of  the  bones.  Thus  the  gleuoid  cavity  and  the  neck  of  the  scapula  are 
graduallj  removed,  the  head  of  the  humerua  is  worn  away,  and  the 
atrophied  upper  end  of  the  shaft  plays  u]X)n  the  stump  of  the  coracoid 
prtKjess.  In  this  manner  the  hiiinenm  may  be  reduced  severa!  inches  in 
length.  The  affected  bonea  are  ©x:ceptionaIly  smooth  and  light  from 
wastiug,  yet  the  tendency  to  osaification  in  the  neigbbouring  muscles 
may  stili  exist. 

SijmptoTiis. — The  firat  indication  of  the  disease  is  often  a  Hudden,  rapid, 
and  abiiost  paiuleas  elfusiou  iuto  the  cavity  of  the  joint,  but  without 
redness  or  heat.  Three-qiiarters  of  the  patients  are  men.  The  Bwelling 
U8ually  subsides  at  firat  imder  treatment,  but  the  attacks  recur,  and  the 
capBule  becomes  in  tirne  so  much  rclaxcd  that  tho  shoulder  may  be 
dislocated.  These  signs  are  aaaociated  with  marked  ijupairment  of 
sensationa  of  pain,  heat,  aud  cold,  though  the  tactile  sense,  the  muscular 
sense,  and  the  epecial  senses  are  unaltered.  Muscular  atrophy  commencing 
in  the  small  muacles  of  the  hand  may  estend  imtil  it  involves  the  shoulder 
and  trunk.  Trophic  lesions  of  the  akin,  such  as  bullous  eruptions,  ulcers, 
and  painlesa  wliitlows  (Morvan'8  disease)  are  not  uncommon^  "vvhilst  the 
efifects  of  diflturbed  nutrition  upon  the  finger  naila  may  be  very  marked. 
It  is  not  at  ali  imusual,  therefore»  for  the  shoidder  to  auppurate  in  cases  of 
Hyringomyelia,  aa  a  reault  of  septic  absorption  from  the  ulcers  on  the  skin. 
The  bones  become  carioua  and  necrosed,  and  as  the  condition  ia  unattended 
with  pain,  the  patieut  is  said  in  some  cases  to  have  picked  out  his  own 
8equestra  aud  incised  his  own  "  felons,"  No  treatment  appears  to  be  of 
any  service ;  but  the  surgeon  ahoidd  l)ear  in  mind  that  the  anffistliesia  from 
wliich  the  patient  sufferSj  roquire8  him  to  take  eYery  precautiou  against 
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aocidental  injurj,    for    ulcers  once   fonned  cannot  be  cured,  and  their 
presence  hastens  the  end. 

Tabktic  Arthropathv  or  Ciiarcot's  Diseasb  affecta  the  ahoulder 
much  lesa  often  than  the  knee,  and  is  at  tirst  hardly  distiniruishable  Irom 
arthritis  detbnnanB.  The  articular  surfacee  of  tho  Bhoulder  joint  are 
greatly  altered.  The  glenoid  cavitj  is  replaced  by  a  large  hollow,  bounded 
above  and  in  front  by  the  acromion  and  the  coracoid  process,  and  beIow  by 
a  maas  of  bone  Bpringiug  from  the  axillary  border  of  the  scapiila,  and 
appareutly  produced  by  calcificatiou  of  the  long  head  of  the  triceps.  Tbe 
head  of  the  humerua  disappears.  and  the  upper  end  of  the  bone  may  be 
converted  into  a  large  cluh-shaped  mafls.  whieh  is  drawn  upward8  and 
forward8  aH  in  a  Bubcoracoid  dislocation.  Tlie  joint  nmy  thiis  l»econie 
flail  -  like,  for  the  capsnle  is  elongated.  In  other  caees  spontaneous 
fracture  of  the  humerus  may  take  plače  in  the  neighbourhood  of  the 
joint 

IHagnosis. — There  is  usuaUy  no  difiQGulty  in  making  a  diagnosis.  The 
knee  or  hip  are  already  affected,  the  knee-jerka  are  absent,  and  the  char- 
actetistic  ophtbaltnoscopic  appearances  are  present.  Cliarcot'8  disease  may 
be  distinguished  from  8yringomyelia  by  the  fact  that  it  does  not  suppurate, 
and  that  there  is  no  anseethe^ia. 

No  treatment  is  curative,  and  it  can  only  be  directed  to  save  the 
joint  as  far  as  possible. 

LoosE  BoDiES. — Loose  cartilages  are  found  lesa  often  in  the  shoulder 
than  in  the  knee  and  elbow,  but  from  tlie  frequency  with  which  the 
shoulder  is  the  seat  of  tuberculous  tliseaso  and  of  arthritis  defornians 
enlarged  8ynovial  fringes  are  not  unconnnon.  The  lfK»se  bodies  derived 
from  the  8ynovial  fringes  are  of  several  kinds.  They  are  sometimes 
numerous  and  voaicular,  apparontly  derived  from  cy8tic  degeneration  of  tho 
sjnovial  fnnges ;  at  other  times  they  are  miiltiple  and  cartilaginous  as  is 
common  in  jointa  atfected  mth  arthritis  defonnans.  The  cartilage  cells 
being  developed  by  a  proliferation  of  the  cartilage  cells  which  are  found  in 
healthy  8ynovial  fringes.  Melon-aeod  bitdies  occur  in  the  shoulder  as  a 
result  of  a  chronic  plastic  8ynoviti8.  They  consist  of  tihrin,  and  every 
Btage  can  be  traced  ftt)m  a  rough  mass  of  fibrin  to  the  smooth  and  flattened 
maases  which  so  cloeely  resemble  melon  seeds  in  appearanoe. 

Treatm/nt — A  siinple  incision  into  tho  joint  from  in  front  will  allow 
of  the  removal  of  the  loose  bodies,  if  they  are  troublesome,  but  it  should 
be  remembered  that  Biich  joints  are  often  on  the  verge  of  disease,  and 
imle-ss  tbe  woimd  heab  by  tirst  intention  a  severe  arthritis  may  be 
set  up. 

Paralttic  Dbforottiks  of  thk  Shouldbr. — The  deltoid  and  the 
serratus  magnus  are  the  muscles  most  likely  to  be  paralysed  in  connection 
with  the  shoulder. 

Paraly8is  of  tke  deltoid  is  due  to  spinal  paraiy8i8  or  to  injury  of  the 
circumrtex  nerve.  The  shoulder  is  much  flattened,  and  appears  angular 
for  the  projecting  acromion  standa  out  in  marked  relief  The  relaxation 
of  the  ligaments  is  also  weU  marked,  for  the  tinger  can  be  paased  between 
the  head  of  the  humerus  and  the  glenoid  cavity  when  the  arm  is  drawn 
8lightly  dowTiwardfl. 

Paralj/sis  of  the  serratus  magnua  is  an  interesting  affecLion  wluch  may 
be   bilateral,  and  b  often  associated  with  jiaresia  of  the  rhomboids  and 
I       trapezius. 

I  Cavjea. — The  condition  may  be  congenital  or  acquired.     In  rare  obbbs 

I       there  may  be  a  congenital  absence  of  muscles,  more  commonly  it  is  the 
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result  of  cold,  The  last  patient  whom  I  saw  wa8  a  boy  of  nineteen  who 
had  lately  heen  apprenticed  to  his  father,  a  biitcher,  and  he  had  to  cry  his 
warea  outside  the  shop  in  ali  weathers.  In  other  casea  it  iuay  follow 
typhoid  fever,  infantile  or  other  paraly8iH,  or  may  occur  in  progreesive 
inuscular  atrophy. 

Si/mptovu. — The  patient  complains  of  weakne88  in  the  shoulder,  and  his 
frieuds  notice  that  he  bas  *'  winged  scapuloe,"  fbr  the  condition  may  be 
bilateral.  The  \veakness  in  dne  tu  the  fact  that  the  inferior  angle  of  the 
scapula  slips  forward8  and  etands  out  beneath  the  skin  when  the  patient 
holda  out  hLs  anu  straight  in  front  of  his  body.  There  is  a  diminution  iu 
the  len^th  and  power  of  the  reach  of  the  affected  arm,  and  the  patient  is 
unablo  to  extend  tho  arrn  i]pwardH  and  forwardH  without  bending  the  body 
8ideways,  and  flexing  the  furearm^  the  humerua  Ijeing  at  the  same  tirne 
niuch  abducted.  This  ia  due  to  the  paraly3ed  eerratus  failing  to  fix  the 
scapula  upon  the  ribs,  by  vvhich  ineana  alone  its  rotatiou  is  posaible,  The 
surgeon  can  readily  explore  the  under  surface  of  the  scapula  with  his 
lingers,  so  great  is  the  separation  betweou  tho  bone  and  the  thorai, 

Diagnosis,  —  An  examination  of  the  spines  of  the  vertebrse  will 
distinguish  this  condition  from  the  "  scapula  alata  "  of  lateral  curvature. 

Triatmfynt. — Tho  aftected  shoulder  should  bo  galvanised  two  or  three 
times  a  week  with  au  induced  current,  strong  at  first  and  afterwaril8 
weaker.  The  positive  pole  should  be  placed  over  the  spine  on  a  level  with 
the  upper  border  of  the  scapuLi,  whil8t  the  negative  pole  is  placed 
8ucce8sive!y  over  the  diiferent  digitations  of  the  serratus  inagnus.  Maseage 
may  also  be  usefully  euiployod,  tho  ahouldor  being  kept  warm  and  a  sling 
being  wom  in  the  inten'als  of  treatment,  The  patient  should  be  put 
upon  a  courae  of  8trychnia  and  iron,  and  if  there  is  much  pain  a  blister 
may  be  applied  over  the  lower  part  of  the  scalenua  anticus  muacle,  Le. 
over  the  clavicular  insertion  uf  the  fitomo-mastoid  muscle,  with  the 
intention  of  causiiig  some  couiiter-irritatiou  of  the  external  re8piratory 
nerve  of  Bell. 

TUMOURS 

The  clavicle,  the  scapula,  and  the  upper  eud  of  the  humerua  are  ali 
liable  to  tumour  formation,  the  growth8  being  either  iunocent  or  nialignant. 

Tke  innoceni  Uimours  are  either  bouy  or  cartilaginous.  The  bony 
tumours  are  of  the  naturo  of  exoRtoap^,  and  grow  chieHy  from  the  scapula 
though  they  spring  sometimes  from  the  ueck  of  the  humerua,  causing  pain 
and  venous  congestion  of  the  arm  if  they  project  into  the  axilla.  Cartila- 
ginoua  tumours  grow  as  pure  chondromata  from  the  scapula.  They  undergo 
tho  various  forins  of  degeneration  cummon  to  thia  kiud  of  growth,  viz. 
cy8tic  degeneration,  fatty  change,  myxouiatou8  degeneration  and  calcifica- 
tion.  The  rapid  softening  of  the  tumour  which  takes  plače  ui  connection 
with  the  cy8tic  degeneration,  sometimes  leads  to  a  chondroma  being  niistaken 
for  a  Barcoma.  Myelomata,  formerly  called  myeloid  sarcomata,  grow  in 
connection  with  the  clavicle^  with  the  neck  of  the  scapula,  and  with  the 
upper  end  of  the  humerus  alway8  as  tumours  beginning  ineide  the  bone 
and  leading  to  its  expauBion  a«  they  grow.  The  myelomata  used  to  be 
looked  upon  as  mahgnant  growths,  but  the  tendency  of  modem  pathology 
is  to  plače  them  amougat  the  innocent  tumours,  for  they  do  not  recur  if 
they  be  removed  whilst  they  are  stili  encapauled  by  bone.  They  ofteu 
follow  an  injury  to  the  shoulder,  and  in  their  early  stages  may  be  mistaken 
for  sprains,  or  rhenraatic  affections  reaulting  from  the  accident.  They  are 
allowed,  therefore,  to  attain  a  considerable  size,  and  have  too  often  involved 
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the  8oft  tissues  before  a  dia^osiB  ia  made.  Clinically,  therefore,  they  are 
malignant  of  the  least  mabgnant  tjpe.  The  increased  eize  nf  the  bone 
caii  be  recogniaed  by  careful  examination  aa  well  as  by  the  radioecoj)ic 
appearancoH,  and  the  trealiiieut  wiU  de])eud  u{Km  the  stage  vvhich  the 
growth  has  reached. 

Tlie  treatmeut  consiats  in  removal  of  the  tumour  hy  escislou  of  the 
affected  bone,  or  by  the  more  formidable  amputation  at  the  ehoulder 
joint  {see  p.  121). 

The  vialignant  tuinou/rs  of  the  sboulder  are  always  eubperiosteal 
sarcomata,  so  far  as  they  come  under  the  observation  of  the  surgeon, 
though  the  patholngist  occasionallj  tintia  .secondary  depoaita  of  caucer  in 
the  head  of  the  huineruH  in  patieiits  who  have  died  of  Hcirrhus  of  the 
breast,  and  as  a  pathologicjil  curiasity  cancer  of  the  upj»er  eud  of  the 
humerus  iaay  be  8ecoudary  t(f  a  uteriue  carcinoma. 

The  sarcomata  are  apindle-celled,  chondrifjing,  088ifying,  or  mingled 
with  fihr<jua  or  niyxonmtuus  tifisue.  The  early  HymptuniB,  e8i»eciaUy  wlion 
the  growth  is  at  the  up})er  end  of  the  hiiiuerna  are  very  ol>8cure,  and  iuay 
consist  of  little  more  than  inipaired  uKjvernent  at  the  shoulder.  In  the 
later  stages  the  rapid  grovvth,  the  enlarged  joint  with  cougeated  veiiis  and 
inflamed  skm  may  lead  tlie  surgeon  to  think  he  is  dealing  with  some 
uiflainiuatory  condjtion,  e8pecially  as  the  patient  may  appear  to  be  in  good 
general  health,and  there  is  an  absence  of  the  ulceration  and  cachexia  whicii  are 
too  often  thought  to  l)e  alwa}*s  asstjciated  with  nialignant  disease.  Sarcoina 
of  the  scapula  usuaHy  begins  mi  the  doranm  or  at  the  neck  of  the  bnno,  and 
the  growtIi  soon  involves  both  surfaoes,  so  that  it  is  difficult  to  ascertain 
whether  it  l^egan  as  a  peri<jsteal  oras  an  ondosteal  tumour.  Thesurround- 
ingtmuscles  are  therefore  qiiickly  involved,  and  the  disease  runs  a  rapid 
courae.  Tlie  axillary  glands  aro  not  often  affected,  but  Becondary  tumonra 
are  fonnd  in  tlie  lungs,  in  the  liver,  and  in  the  kidneya.  The  sciipula  may 
be  excLHed,  if  the  ]>atient  be  seen  early  in  the  course  of  tlie  diHease,  but 

urrence  is  so  frequent  that  it  is  better  to  j>erforni  Berger's  operation  of 
oomplete  removal  of  the  upper  extreinity  {$ee  p.  121). 

Sarcttma  t»f  the  cdavicle  is  rare.  It  affecta  the  neighbouring  lyiniihatic 
glands  and  recurs  rapidly  after  removal.  The  grovvth  is  Ltsually  (JiagnuHed 
at  an  earlier  iMjriod  titan  the  other  sarcomata  of  the  slioulder,  but  it  should 
not  be  uiistakeu  for  the  more  coiamon  tnliercidous  jieriostitis  with  ostoitia 
of  the  bone.  Coiaplete  reseetion  of  the  clavicle  may  Ik3  imdertaken 
(400  p.  121). 

Sarconia  of  the  humerus  is  e8pecially  malignant,  for  the  tumour  may 

read  along  the  whole  length  of  tlie  bone  \vitlun  a  few  weeks  of  its  firat 

api)earance.     It  is  more  rare  in  the  humerus,  however,  than  in  the  tibia 

and  femur.      The   surrounding    muscles  are  quickly   invulved,  but   the 

illary  glands  escape.     Estensiou  from  the  humerus  to  the  clavicle  and 

pula  are  not  at  ali  uuconinion,  and  it  is  advisable  therefore  in  many 

to  perform  Berger's  major  operation  uj)on  the  unfortimate  jmlient. 

Treaiment. — The    broad    principle   of    treatment    to    I«    folIuwetl    in 

malignant  disease  of  the  shoidder  is  early  and  oomplete  removal  of  the 

as  soon  as  the  nature  of  the  svvelliug  is  recognisod.     But  to  be  of 

y  eervice   the   operation   must   be    jicrfonncd    l>efore  the  grovvth   haa 

ulcerated   and,  in   the  čase  of  endosteal   saruomata   before   spontaneous 

fracture  aunounces  tliat  the  growth  lias  escaped  from  the  bone  and  is 

volving  the  soft  tissues.     Amputation  of  the  shoulder  with  or  without 

Kciaiou  of  the  scapula  and  removal  of  the  outer  portion  of  the  clavicle  is 

one  of  eervioe  in  most  cases  of  malignant  disease  of  tlie  shoulder,  and  the 
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more  estensive  the  operation  the  more  Batisfactorj  will  be  the  result,  for 
there  will  be  the  lesa  likelihood  of  recurrence. 


W0t7NDS   OF  THE   AXILLAIIV   AkTERV 

TtVoiindfl  of  the  axillary  artery  result  from  stabs  and  less  commonlj 
from  injurios  iiiflicted  during  the  reduetion  of  old-stonding  dislocationH  of 
the  shoidder.  Tlie  hwmorrbage  varies  with  the  extent  of  the  wouiid.  It 
may  be  bo  slight  as  to  aIlow  of  repair  and  the  subsequent  formation  of  an 
axillary  aneurism,  or  it  niay  lead  to  rapid  death.  The  loss  of  blood 
exteriiany  is  not  nece88arily  very  great,  for  the  tiBSues  of  the  armpit  allow 
of  great  distension,  and  the  bleeding  may  be  in  great  part  eoncealed. 

Treatment, — Pressure  npon  the  8ubcla\Tan  artery  as  it  passes  over  the 
lirst  rib  will  arrest  t!io  bleeding  for  a  time,  but  local  pressure  is  exercised 
\vith  cxtrerno  diiKculty  at  this  npot.  The  axilla  inust  ho  laid  oj>en  aa  80on 
as  possible,  and  a  ligature  must  be  tied  round  the  artery  at  a  ]X)int  above 
and  below  the  injury,  the  artery  being  afteisvards  divided  betw^en  the  two 
ligatures.  No  pads  or  compresses  applied  to  the  axilla  are  of  the  least 
service  in  arresting  hicmorrhage  from  tho  axillary  art0ry. 

AxiLLAKY  Aneuevsm. — An  axillary  aueury8ni  is  nearly  alway8  the 
reaulC  of  an  injury  to  the  artery,  either  in  the  fonn  of  an  incoraplete 
wound  involvuig  the  outer  and  a  portion  of  the  middle  coats,  a  sioall 
puncture,  or  more  often  a  bniisc  or  strain  from  the  front  of  the  nhoiilder. 
The  looee  cellular  tisaue  in  vvhich  the  artery  lies  allowa  the  aneury8m  to  attain 
a  considerable  size  before  it  is  discovered.  The  whole  length  of  the  artery 
may  be  involved,  but  in  the  cases  which  have  come  under  my  observation 
the  aneury8m  bas  been  chiefly  in  the  first  and  second  parts  of  ita  course. 

Treattnent — The  treatment  is  most  iinBatisfactory.  Ligature  of  the 
third  part  of  the  subclavian  may  be  carried  out  when  the  aneury8m  is  seen 
early,  but  after  it  lias  attained  a  large  size  the  shoulder  is  pressed  upwards  so 
much  as  to  make  this  operation  one  of  extreme  di£Bculty.  There  is  a  great 
tendency  too  for  fche  aneury8m  to  become  diffuse.  In  such  čase«  the  con- 
densed  tisHue  covering  the  aneurj^sm  may  he  expoaed,  and  fine  iron  vvire 
may  be  introduced  through  a  cannla  into  the  cavity  of  the  tumour.  the 
small  aperture  being  afterwards  cloaed  by  a  auture  of  fine  silk.  In 
other  eases  it  might  be  advisable  to  inject  some  sterilised  gelatin  into  the 
cavity  of  theaneury8m.  When  the  aneury8m  leaks  or  Bhow8  other  iudica- 
tions  of  rupture,  amputation  muat  be  perfonued  to  save  the  life  of  the 
patient. 

Opkrations 

Abscesses. — The  line  of  safety  in  opening  an  axillary  abscess  bas 
already  been  pointed  out  (p.  103).  It  lies  from  the  centre  of  the  axilla, 
but  not  too  near  the  apex,  along  the  inner  and  thoracic  wall  of  the  sj»ace. 
Axillary  abscesses  are  lieat  opened  by  "  Hilton'e  method."  The  skin  is 
shaved,  washed,  and  rendered  as  aseptic  as  possible.  It  is  then  incised 
until  the  axillary  ff^eia  is  reached.  This  fascia  is  picked  up  with  a  pair  of 
dissecting  forceps,  and  is  carefully  divided  until  a  pair  of  drosaing  forceps 
can  be  introduced  through  it,  The  forceps  are  passed  into  the  axilla 
closed,  and  they  are  pushed  on  until  pus  escapes.  The  blades  are  then 
Heparated  to  enkrge  the  opening  in  the  axi!lary  fascia.  Whcn  the  al>8ces8 
bas  been  chronic,  t!io  surgeun  introduces  his  finger  and  gently  breaks  down 
any  loculi  to  make  the  cavity  as  simple  as  possible.  A  counter-opening  is 
mode  at  the  most  dependent  part,  and  effective  drainage  is  provided. 
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Amputations. — The  shoulder  inay  be  amjmtated  bj  two  methods.  It 
inay  be  either  disarticulated  at  the  joint  or  the  vhole  extremity  miiy  be 
removed,  including  tho  scapula  and  a  pcirtion  of  the  clavicle.  Disarticula- 
tion  at  the  shoidder  joint  is  perfomied  far  severe  iujiiriea,  for  gangrene  of 
the  ami,  for  disorganifuition  of  tlie  joint  from  discase,  for  some  axillary 
aneurj^Hum,  and  for  uialiguant  dieease  apringing  froni  the  lower  part  of  the 
»haft  of  the  humerus.  There  are  man  v  different  \vay8  of  ainputating  at 
the  Bhoulder,  but  Spences  method  is  undouhtediy  the  t^est  if  it  can  be  done. 
The  arra  to  be  removed  is  held  away  from  the  side,  and  is  rotated  outvards 
The  surgeon  begins  his  incision  half  an  inch  externa]  to  the  coracoid 
procese,  and  carries  it  straight  downward3  and  to  the  bone  until  he  reaehes 
the  lower  border  of  the  insertion  of  the  pectoralis  major.  He  then  carries 
his  knife  circularly  round  the  ami,  cutting  onlj  nkin  dcoj*  on  the  inner 
side  wliere  the  great  vesacla  and  nerves  are  lyiug,  but  going  down  to  the 
bone  at  ali  other  parts.  The  outer  flap,  chiefly  consisting  of  the  deltoid 
muscle,  is  ea8ily  raised  from  the  bone,  the  joint  is  opeued,  and  the  surgeon 
Bei2es  the  head  and  upper  end  of  the  hnmeriis  in  hia  left  hand,  wliilst,  with 
tho  kniib  in  liis  right.  he  frees  the  bone  along  the  inner  side  until  he 
reaehes  the  level  of  the  circular  incision.  He  then  tells  the  assistant  to 
grasp  the  vesaels  in  the  flap  above  the  point  of  division,  and  the  disarticula- 
tion  is  completed  by  cutting  tJirotigh  the  biceps,  coraco-brachialis,  and  other 
tiaaues  from  without  inwardH,  i.e.  towards  the  axilla. 

The  iuterscapulo-thoracic  operation  or  removal  of  the  entire  upper  ex- 
tremity  is  commonly  known  as  Bergcr^s  operation.  It  gives  excellent  results, 
and  doee  not  appear  to  be  so  serious  as  might  be  imagined  «  priorL  It  is  of 
especial  Bervice  in  cases  of  sarcoma.  involving  the  scapula  or  upper  end  of  the 
humerus,  but  it  has  also  beeu  employed  in  cases  of  exten8ive  osteitis.  The 
operation  consiste  of  three  distinct  parts :  first,  eicision  of  the  nudd!e'third 
of  the  clavicle ;  secondly,  the  application  of  a  double  ligature  to  the  snb- 
clavi&n  artery  and  vein,  each  veseel  t>eing  afterwards  divided :  thirdly, 
removal  of  the  arni  and  scapula  liy  an  antero-posterior  flap.  Tlie  jiatient 
is  placed  on  his  back  with  the  arm  drawn  a  little  way  from  the  side.  The 
Burgeon  stands  on  the  outer  side  of  the  limb  and  makes  his  flrst  incision 
along  the  outer  two-thini8  of  the  clavicle.  This  |jart  of  the  bone  is  rapidly 
cleared  of  its  soft  parts,  and  the  niiddle  third  is  excised  Bubj*erio6tealIy. 
The  8ubcla\'iau  artery  and  vein  are  exi>osed,  and  two  ligatures  are  passed 
round  each,  the  ligatures  on  each  vessel  being  at  least  half  an  inch  apart, 
for  there  is  a  tcndency  for  tho  distal  ligature  to  conie  oflf  when  the  vessel  is 
divided,  unless  ainple  niargiu  is  left  for  the  retraction  of  the  artery.  The 
Tessels  are  divided,  and  the  ligatures  are  cut  short.  The  patient  is  now 
tumed  on  his  sound  side,  w!ii]e  the  liinb  to  be  amputated  is  drawn  away 
from  the  thorax,  and  the  surgeon  enters  his  knife  at  the  uiiddle  of  the 
clavicular  incision,  and  carrios  it  outward8  and  downward8  in  tlie  inter- 
Bpaoe  between  the  pectoral  and  deltoid  muscles  as  far  as  the  lower  edge  of 
the  teres  major  which  forms  the  posterior  boundary  of  the  axilla.  The 
incision  ia  then  carried  across  the  axilla  until  it  ends  at  the  posterior 
inferior  angle  of  the  scapula.  The  posterior  flap  is  made  by  carrying  the 
knife  from  the  end  of  the  cla\4cular  incision  backwards  over  the  acromion 
by  the  shortest  route  to  join  the  first  incision  at  the  posterior  inferior  angle 
of  the  scapula.  The  two  flape  are  dissected  up  as  quickly  as  possible,  and 
the  arm  with  the  scaptila  is  removed,  the  smaller  vessola  being  secured  as 
the  operation  proceeds. 

EikcisioN  OF  THE  ScAPULA. — The  patient  is  placed  upon  the  sound  side, 
and  the  surgeon  stands  directly  behind  him.     He  begins  his  incision  over 
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the  acromion  procesa  and  eitends  it  along  the  spine  ae  far  as  the  vortebral 
border.  A  sectiml  inuisiou  is  theu  uiade  alouj^^  Lite  vertebral  burder  of  the 
Bcapula,  Gomiueucing  at  the  upper  angle,  and  eudiiig  at  the  inferior  augle 
of  ttie  bone.  The  flaps  are  dissected  up,  čare  being  taken  not  to  include 
any  diseased  or  doubttul  tissue.  The  niUBcles  along  the  iipper  and  vertebral 
borders  are  tlion  detached,  aiid  the  vertebral  border  ia  lifted  upwards  and 
oujiwardH  to  allow  of  divisiou  of  the  serratus  magnois  and  subacapularia 
muscles.  The  acroniiou  process  is  sa^vn  oft"  at  its  junction  with  the  spine 
and  drawn  forvvards,  30  that  the  upper  aspect  of  the  shoulder  joint  is 
exjx>3ed.  The  capaule  of  tlie  sboulder  Ls  divided,  and  tho  scapula  ia 
removed  by  cutting  through  tlie  remainiug  tisaues.  The  hajmorrliage 
attendiug  the  oi)eration  is  considerable,  and  precautions  should  be  taken 
to  arrest  it  as  qiiick:ly  as  possible,  even  by  a  preliminary  ligatnre  of  the 
subclaviau  artery. 

Various  inoLhlicationH  of  the  foruial  oi>eratiou  may  be  required  according 
to  the  couditionB  attendhig  the  individual  čase.  The  tumour  may  be  so 
situated  that  the  neck  and  glenoid  cavity  may  safely  be  left  untouched,  or, 
on  the  other  hand,  it  may  be  necessary  to  remove  the  head  of  the  humerus 
and  part  of  tho  claviole. 

ExcisiON  OF  THE  Clavicle. — The  clavicle  is  ercised  on  account  of 
sarcoma  aud  uecrosLs.  The  oj^eration  is  easy,  for  the  bone  is  exposed  and 
divided  with  a  Hcy'R  saw,  aire  ln'ing  taken  not  to  injure  the  large  vessela 
and  nerves  which  lie  direetly  hehind  it. 

ExcisiON  OF  THE  Hkad  OF  THE  HuMKRUS. — The  head  of  ihe  humeiuB 
is  escised  for  various  conditions,  the  reault  of  iutianimation  or  injury,  in 
wluch  the  movementa  of  tbc  shoulder  are  limited  and  ^jainful.  ^lnchyloais, 
tuberculous  disease,  oateoarlhrili.s,  \vhieh  is  arthritirt  deforuianH,  and  some 
irreducible  dislocations  of  the  shoulder  are  the  moet  frequeut  conditions 
leadiiig  to  excisiou. 

The  unterior  incisiou  bas  now  supplanted  the  older  method  of  eicision 
by  a  deltoid  ttap.  The  arui  is  rotated  outwards,  and  is  drawTi  8oiuew!iat 
away  froni  the  nide.  wliiLst  the  Rurgeon  Htantla  ftMjing  the  j^itient  and 
opposite  the  joint  !ie  ia  about  to  open.  The  knife  m  entered  on  a  level 
with  aud  half  an  itich  extenjal  to  the  coracoid  procesa,  aud  a  verticiil 
iiicision  m  made  three  inchea  in  length  through  tlie  anterior  fibres  of  the 
deltoid.  Čare  is  Uiken  to  avoid  tlie  cephalic  veiu,  which  lica  in  the  inter- 
inuscular  space  betweeu  the  deltoid  and  the  i)eGtorali8  major  The  fibres 
of  the  deltoid  are  retracted,  and  the  bicipital  groove  is  then  exposed  and 
laid  open  in  its  who]e  length.  Tho  long  tendon  of  the  biceps  is  drd,wii  out 
of  the  groove,  and  is  held  aside  with  un  aneuryBni  needle  or  hlunt  hook. 
The  oapsule  of  the  joint  is  laid  open  freely,  and  the  arm  is  theu  rotated 
inwarda  uutil  the  supraspinatus,  infraspinatus,  and  terea  luinor  muscle  cau 
be  detached  from  their  inaertion  iuto  the  great  tubero8ity  by  the  help  of  a 
periosteal  elevator.  The  anu  is  aftervvards  rot.ated  outwards,  čare  being 
taken  to  preaerve  the  long  head  of  the  biceps,  aud  the  subscapularis  in  like 
inanner  is  detached  froiii  the  lesser  tuberosity.  A  blunt  director  is  passed 
under  the  bone,  wluch  is  divided  with  a  narrow-bladed  Baw,  the  line  of 
sectiou  usually  passing  thrnugli  the  tuberosities.  The  head  of  the  bone  is 
then  removed  with  a  pair  of  liou-forceps,  and  auy  fiirther  diaeaHe  is  gouged 
away.  The  glenoid  cavity  uiust  bo  carefully  examined  wheu  the  operation 
is  perforiued  for  tubereulous  diseaae,  and  as  much  as  poesible  of  the  pulpy 
8}'novial  membrane  ahoiild  be  cut  away,  whilst  the  edges  of  any  sinuses  are 
scraped  and  pared.  A  pOHterior  inciaion  luust  be  made  for  drainago  in 
every  caae.    The  drainago  tube  is  passed  to  the  most  dependeut  part  of  the 
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woiind,  the  circunrflex  nerve  and  artery  being  carefully  avoided,  and,  if  the 
inciiiiou  ia  made  very  low.  the  situation  of  the  uiUBCido-apiral  uerve  niust 
be  remembered.  The  resected  extreiiuty  of  the  humerus  i&  pushed  into  the 
glenoid  cavity,  and  the  wound  is  closed  in  the  usual  nianner.  A  thick  pad 
is  placed  in  the  axilla  to  prevent  the  hunier^a  l^eing  drawn  inwards. 

FaBsive  movement  shauld  be  begun  at  the  end  of  the  tirat  week,  the 
tube  being  removed  on  the  third  day.  The  passive  niovenieuts  are  increaaed 
gradually  as  the  wound  heaLs,  the  muscles,  e8pecially  the  deltoid,  being 
ehampooed  and  treated  electrical]y.  The  afber-treatnient  is  maintained  for 
inany  week8,  but  the  more  extended  inovoments,  auch  tis  al>duction,  Hhould 
not  be  practised  until  several  weeks  after  the  humerus  is  8uf£dently  fixed 
in  the  glenoid  cavity,  as  there  is  some  fear  lest  the  end  of  the  huinerua 
should  paas  imder  the  coracoid  process,  vvhere  it  Tnay  form  a  coracoid 
artieulation  instead  of  the  ordinary  glenoid  joint.  E<)tatory  movements 
must  be  begun  as  soon  as  they  can  be  made  without  pain,  Complete 
mobility  of  the  joint  is  bindered  by  the  tliickening  of  the  caj)8ule,  which  in 
some  cases  is  shrunken  and  in  some  parts  is  as  resistant  as  cicatricial  tisaue. 
as  well  as  to  the  fihrous  and  fatty  degeneration  of  the  inusclcs. 

LiGATTJRE  OF  Akteries. — The  third  part  of  the  subciavian  and  the  third 
part  of  the  axillary  arteries  are  the  ouly  vessela  which  need  ligaLure  in 
their  continuity  near  the  shoiilder. 

The  line  of  incision  ibr  ligature  of  the  third  part  of  the  subciavian 
artery  is  f>arallel  witl»  the  luiddle  third  of  the  clavicle  and  half  an  inch 
above  it,  the  shoulder  being  depressed  as  much  as  possible  to  diminish  the 
depth  of  the  supraclavicular  fossa.  Čare  is  taken  not  to  wound  the 
ext€mal  jugular  vein,  an  accident  which  is  l«8t  avoided  by  pulling  the 
akiu  downwards  aud  making  the  first  incision  over  the  clavicle,  for  the 
vein  paases  tlirough  the  eervical  fascia  just  above  the  bone,  so  that  it  is  not 
pulled  dowu  with  the  skin.  The  platysma  and  the  deep  fascia  are  next 
divided  to  the  full  ext6nt  of  the  skui  incision.  A  pleiua  of  large  veins  lies 
just  behind  the  clavicle,  whieh  rIriuM  be  carefuny  drawn  aside,  and,  if 
neceHHary,  divided  after  ligature.  The  post-erior  bellv  of  the  digastric  is 
usually  seeu  at  tbis  stage  and  is  dravni  upward8,  whiJst,  deeper  than  tliis^ 
lies  the  third  cord  of  the  brachial  plexu3,  which  fomis  the  best  guide  to  the 
artery,  for  it  lies  immediately  below  the  cord,  crosaing  the  first  rib.  When 
there  is  any  difficulty  in  finding  the  artery,  the  outer  Ijorderof  the  Bcalenus 
anticus  is  traced  downwards  tt*  the  scalene  tubercle  on  the  first  rib,  aud 
the  artery  liea  iinmediately  above  and  behind  this  tubercle.  The  aneury8m 
needle  is  passed  from  above  downwards,  as  the  lower  cord  of  the  brachial 
plexus  is  more  likely  to  be  included  in  the  hgature  than  the  8ul>clavian  vein 
which  lies  below  the  artery  and  well  away  from  it.  The  sheath  of  the 
art6ry  must  be  opened  and  gently  separated  before  the  needle  is  passed, 
to  diminish  the  risk  of  iucluding  the  nerve  to  the  subclavius  nniscle,  wliich 
U8uany  givea  a  filaiuent  to  the  phrenic. 

Tho  third  part  of  the  axillary  artery  Ls  ligatured  in  its  continuity 
through  an  incision  three  inches  in  length  camed  along  the  junction  of 
the  outer  vfith  the  niiddlo  third  of  the  axilla  when  the  arm  is  fully 
extended  and  drawn  away  frum  the  side,  being  at  the  same  time  rotated 
outwards.  The  inner  border  of  the  coraco-brachialis  muscle  ia  thus  thrown 
into  relief,  and  forms  the  guide  to  the  artery.  The  inner  border  of  the 
ooraco-brachialis  is  defined.and  is  raised  by  ablunt  hook,  when  the  axillary 
vein  and  the  median  nerve  immediately  come  into  view.  The  artery  lica 
between  theae  two  structurea,  aud  the  needle  ahould  1)6  passed  away  from 
the  vein. 
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SIxth  Nerve.    See  Occlar  Paralvbis,  Strabishos. 
Skin. 


The  diseases  of  the  skin  are  oonaidered  in  the  following  eections : — 


Aiiatomy  and  Phy8iology 
Bacteriology    .        .        .        . 
DiaeaMB   of   Sweat   and   Seba- 

ceous  Glandfl 
Tubercnlosia     .         .         .         , 
Skin  Diseases  of  Tropics 
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Paraaites  .... 

Figmentarj  Affections  {iuclnding 
Hair) 

Skin  Orafting  and  Allied  Pro- 
cedure .... 


See  also 


Favus 
Herpes 
HiCBPETI-     IcuTiivoaiB 


ACNIE 

Alopecia 
Dkbhatitis 

FORMI8,  IlErENS,  TkaU-       ImPETIGO 
MATICA  LrCHEN 

Drug  Svhptoms  Lupus  Ervthematcscs 

Kczema  Miliaria 

£bytbema  Nails 


Pkdiculosib 

Pekphious 

Prurioo 

psoriasis 
Rinoworm 

SCABIES 

sclerodermla 
Urticaria 


The  Anatomy  and  Fhysiolog7  of  the  Skin 


Qkneral  Introduction 
Strhotube 


Epidernuil  Appenda^  .     129 

Phvsiologv  .   '    .        .133 


General  Introduction. — The  human  skin,  considered  embryologically, 
may  be  said  to  conaist  of  only  two  Iayer8,  namely,  the  epidermis  and  the 
corium,  develojied  respectivelj  from  the  epiblGistic  and  meaoblastic  layer8  of 
the  blostodermic  vesicle.     The  HubcutaneouB  tissue,  on  account  of  the  great 
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difterence  in  appearaoce  which  exi8t8  between  it  and  the  corium,  wa8  at 
one  time  believed  to  belong  to  a  different  cat6gory  and  to  have  developed 
from  a  diiierent  layer,  but  most  obeervers  are  now  agreed  that,  like  the 
corium,  it  is  of  me8oi)la8tic  origin,  and  tbat  it  ahould  l>e  regarded  Bimply  as 
a  deeper  layer  of  the  corium,  in  which  some  of  the  cells  have  become 
apecialised  by  the  deposition  within  them  of  fat.  The  epidermia 
and  ite  appendages — the  hairs,  akin-glands,  and  nails — are  in  this 
way  clearly  differentiated  from  the  fibrous  corium  which  underlies  and 
supports  bhem,  by  their  origin  as  well  as  by  the  minute  structuie  of  their 
elementa. 

Thk  Superficial  Architecture  of  the  Skin. — The  surface  of  the  skin 
is  everywhere  travorsed  by  ridges  and  furrow8  which  vary  in  diiferont 
eituations  in  regaiarity,  arraugement  aud  size,  and  which  to  a  considerable 
exteQt  determino  the  shape  of  many  of  the  elemenbary  lesiona  of  the  skinj 
Buch  as  macules  and  papules.  The  existence  of  these  ridgea  is  dependent 
on  three  factors:  (1)  The  arraugement  of  the  fibrous  bundles  and  elastic 
fibres  of  the  underlying  corium ;  (2)  The  direction  of  the  move- 
ments  to  which  the  parts  are  eubjected;  and,  (3)  The  attachment  of 
the  skin  by  fibrous  bundles  to  deeper  structures,  sucb  as  the  capsules  of 
jointa 

There  are  two  distinct  varietiea  of  furrowe  on  the  surfaco  of  the  skin ; 
(a)  Fine  furroivi,  which  tend  to  ruu  parallel  to  one  another,  and  are  best 
niflu-ked  on  the  flexor  a8|>ects  of  the  tipa  of  the  fingers  and  toes,  where  they 
form  more  or  lesa  regular  patterna  which  dififer  in  each  individual ;  and,  (6) 
Coarse  or  d^ep/urrotes,  which  are  most  pronounced  in  the  neighbourhood 
of  the  joints,  and  are  due  to  the  fixing  down  (jf  the  skin  by  fibrous  bundles 
to  underlying  struetures,  such  as  the  periosteum  of  bone  and  the  joint- 
capsules.  In  old  age,  and  aa  the  resiUt  of  \va8ting  diseases,  wrinkle8  or 
foids  o/  emaciation  occur,  from  the  removal  of  the  tension  caused  by  the 
diaappearance  of  the  subcutaneous  fat. 

Thk  Epiderjiis. — For  purposoa  of  description  the  epidermis  is  divided 
into  five  distinct  layer8,  named  from  within  outward8 :  the  atratum  ger- 
minativimi,  the  stratum  Malpighii,  the  stratum  granulosum,  the  stratum 
lucidum,  and  the  stratum  corneum.  This  diviaion,  though  useful,  is 
arbitrary,  and  these  IayerH  are  ill-dofined ;  bhey  iudicate  the  stagcs  in  the 
evolution  of  the  epidermal  celi  from  its  aimplest  type  in  the  stratum  ger- 
minativum,  till  it  becomes  a  perfect  hom-celL  The  epidermis  as  a  whole  is 
thickest  on  the  palms  and  soles,  aud  thinnest  on  the  elbows,  forehead,  and 
cheeka. 

(a)  Straiuvi  Oermin^tivu7n. — This  constitutes  the  basal  layer  of  the 
epidermjs.  and  U8ually  consists  of  a  single  row  of  columnar  cells  wth  oval 
nuclel  These  cells  are  arranged  at  nght  angles  to  the  imaginary  wa\'y 
line  which  separates  the  epidermis  from  the  corium.  They  are  con8tantIy 
dividing  by  mitosis,  and  their  whole  function  is  that  of  reproduction ;  they 
have  been  named  the  "  mother-cells  "  of  the  epidermia  Between  them  and 
above  them  smaller  "  daughter-cells "  niay  bere  and  there  be  detected; 
these  latter  do  not  as  a  rule  ezhibit  mitotic  figur&s,  and  their  function  is 
that  of  diilbrentiation ;  they  are  Bimply  pushed  toward8  the  surface  i>f  the 
akin  by  the  addition  of  new  layers  of  cells  beneath  them,  and  in  their 
paasage  they  are  gradually  differeutiated  till  they  become  homy  Bquame8, 
The  oells  of  the  basal  layer  are  united  by  fine  pi*otoplasmic  threads  or  fibrea, 
which  towards  the  corium  are  coUectod  into  tufts,  giving  the  line  of 
demarcation  a  denticulated  appearance. 

(6)  Stratum  Malpighii. — This  layer  consists  of  a  varying  number  of 
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row8  of  polygonal  cella,  built  up  in  the  form  of  a  moeaic ;  theae  cells  tend  to 
become  flattened  toward8  the  surface  of  the  skin.  They  posseas  large,  round 
or  oval  iniclei,  and  are  united  by  delicate  protoplaamic  fibres  continuous 
with  the  spongioplastic  network  of  the  cella.  In  this  way  the  ccIIb  of  thiB 
layer  are  in  orgaiiic  canuection  with  each  other.  Owing  to  tlie  presence 
of  the  intercellular  protoplasmic  fibres  the  cells  of  this  layer  were  named 
"  prickle-eella "  by  Max  Schultxc.  In  spite  of  the  delicate  appearance  of 
the  protoplasmic  fibres,  the  latter  are  relatively  resistant  structures,  and 
are  unaffected  by  boiling  water,  and  weak  acida  only  cause  them  to  8welL 
Between  the  cells  lyniphatic  apaces  occur  which  are  bridged  over  by  the 
prickles,  and  in  which  the  fibres  of  the  interepithelial  nerve  plex\iH  are 
diatributed.  Teculiar  spiral  fibren  Hituated  betwoeu  the  prickle-cella  and 
the  cells  of  the  basa!  layer  have  beeii  described  by  Herxheimer.  These 
are  generally  believed  to  be  either  ttireads  of  6brin  or  protoplasmic  fibrea 
paeaing  between  cells  of  different  layer8. 

(c)  Stratum  Granulosum.. — -Towards  the  surface  the  prickle-cell  layer 
mergea  into  a  layer  con&istiug  of  two  or  thrt«  row8  of  flattened  granular 
cella  with  shriveiled  nuclei  lying  in  spaces,  and  ahrunken  protoplasmic 
fibrilfl, 

The  granulea  are  most  numerous  in  the  cell-protoplasin  near  the  nuclear 
space.  Tliey  vary  in  shape  and  aize  from  amall  roundish  8j>eck8  to  coarse 
irregiilar  lumps,  and  are  strougly  light-refractive.  They  consist  of  a  semi- 
aolid  substance  known  as  keratoh^alin,  which  is  insoluble  in  alcohol,  ether, 
chloroform  and  vveak  acids,  is  digestible  in  pepsin  and  hydrochloric  acid, 
and  is  not  stained  by  oaiuic  ucid. 

Ita  origin  is  stiU  s^ih  Judice,,  bub  it  is  most  probably  a  separation  pro- 
duct  of  the  protoplasm  of  the  celL 

(d)  Stratum  Lucidum. — Tliia  lttyer  has  been  so-called  because  in  iin- 
stained  aections  it  may  be  aeen  as  a  semi-transparcnt  line  rcsembling  a 
narrow  oily  streak  across  a  sheot  of  |mpor.  It  consisls  of  one  ur  move  rowH 
of  Boiuewhat  8wollen  irregular  ceUa,  in  whicb  the  nuclei  are  much  slmrnken 
and  frequently  replaced  by  a  maas  of  di^bris.  In  these  cells  the  kerato- 
hvalin  hos  disappeared  and  been  replaced  by  au  oily  substance  named 
eleidin,  w]uch  is  iirtrsent  not  only  within,  but  also  between  the  celLs.  This 
substance  is  8liglitly  soluble  in  alcohol,  insoluble  in  ether,  digestible  in 
pepsin  and  hydrocldoric  acid,  soluble  in  acids  and  alkalies,  and  it  does  not 
stain  with  osmič  acid.  Fat  globules  are  also  present  in  the  cells.  Like 
keratohyulinj  the  origin  of  eleidin  ia  undecided,  but  it  seems  possible  that 
it  is  a  degenerative  product  ol"  the  Ibrmer  substance. 

(e)  Stratum  Corneum, — The  stratnm  comeum  is  the  most  auperficial 
layer  of  the  skin,  and  is  the  layer  which  we  see  and  touch.  It  is  thickeat 
on  the  aolea  and  palms,  and  thinneat  on  the  face.  It  is  compoaed  of  hom- 
cells,  which  are  most  perfect  next  to  the  stratum  lucidum,  while  toward8 
the  surface  they  become  more  and  more  flattened  and  dried  till  they  form 
the  aquames. 

A  perfect  horn-cell  is  polygonal  in  shape,  is  facetted  from  pressure,  and 
presents  a  space  in  the  centre  of  the  celi  from  whieh  the  nncleus  has 
disappeared.  Eleidin  can  no  longer  be  detected  in  it,  but  in  plače  of  it 
there  ia  a  fatty  or  waxy  substance.  The  periphery  of  the  celi  has  become 
hardened,  and  the  prickles  have  persisted  as  dried  up,  hard  epiculea  of  a 
highly  resistant  substance  kno\vn  as  keratin.  The  latter  is  indigestible  in 
pep8iu-hydrochIoriG  acid,  and  can  withHtand  60  percent  solutious  of  mineral 
acids  for  a  prolonged  period.  The  most  probable  esplanation  of  the  formation 
of  keratin  is  that  it  ia  the  reault  of  the  hardening  of  the  protoplasmic  fibrila, 
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and  i>ossibly  of  the  outer  portion  of  the  apongioplasm  by  an  inherent  power 
of  their  owd,  aud  that  it  is  not  a  degenerative  product  rosultiiig  from  the 
breakiiig  dowii  of  the  miclei,  nor  a  further  stage  of  keratohjaliu  or  eleidin, 
the  latter  substances  being  merelj  regarded  aa  acce88ory  to  the  process  of 
corniiication. 

The  preaenoe  of  fat  within  the  cells  of  this  layer  give«  it  the  character 
of  a  wat«rproof  coatiug,  and  the  persistence  of  the  protoplasinic  fibres  in 
the  fonu  of  liard  keratin  spiciile«  welding  the  cells  together.  readilj 
explain8  the  protective  power  whic!i  the  strntum  comeum  is  capable  of 
exlubiting  against  the  entnincc  of  micro-organisnis  and  their  t<ixinB,  and 
its  great  ability  to  resist  meehaniual  injurias. 

CoRlUM. — The  corium  is  the  dense  fibrous  layer  of  the  skin,  which 
gives  to  the  latter  ita  strength  and  elasticity.  It  sitpports  and  protects 
the  hair-follicles,  glanda,  nervea,  and  blood-vesselb.  Structnrally  it  is 
built  up  cliiedy  of  white  iihrouH  tiaaue  and  a  variable  ainount  of 
yeUow  elastic  tissue,  and  it  presents  certain  well-recognised  oellular 
elementa. 

It  is  cu8tomary  to  divide  the  corium  into  a  miperficial  and  a  deop  layer, 
known  re8pe>ctively  as  the  papillari/  and  reticular  laye.rs.  In  the  ibriner 
the  white  tibroiia  bundles  are  tliin,  loo8ely  packed  together,  aiid  tend  to 
have  a  vertical  direetion,  while  in  tlie  latter  they  are  coarse  and  form  a 
dense  coraplicated  iietwork,  the  mcshea  of  wluch  tciid  to  be  arranged 
horizontalIy. 

The  papillm  are  conical  projections  of  the  corium  into  the  overlying 
epidermis,  in  which  are  found  the  terminal  capinary  loops  and  certaiu 
nerve-endings ;  according  aa  they  support  the  fornier  or  the  latter  they  are 
knawn  aa  vaacular  or  ner\'e-papiIUB.  They  are  situatcd  on  ridges  of  vary- 
,ing  height,  arranged  moro  or  lesa  parallel  to  each  other.  They  may  be 
'Bingle  or  more  rarely  coinpound,  are  longest  on  the  liexor  aapects  of  the 
finger-tips  and  toee,  and  are  specially  nunierous  about  the  areohe  of  the 
nipples. 


AfinuU  Stitiriure  o/ t/t4  Coriuui.^l.  Cellttlfir  EUmt^nt4. — The  cellular  elementa 
in  the  healthy  corium  consist  of  fij-ed  celts  and  migi^atort/  celh.  The  latter  are  the 
different  forms  of  leucocyte8,  and  are  speciaUy  noticeable  near  tlie  blood-veaeela, 
.lympluitic8f  and  in  tht*  papillary  layer. 

The  /ijrtd  eelh  of  the  corium  constitute  the  more  iraportant  group.  Tliev  are 
not  ali  absolutelv  fixetl  tu  6brous  struoture>^  aa  some  of  them  are  unattached  and 
inay  be  carried  about  in  the  lyinph  streamj  but  tlieir  moveinent  is  purely  passive. 
There  are  three  distinct  tjpes  of^fijred  cflU  m  the  corium,  namelv — 

(1)  OrdinnruconTi^rtiiff  tiMue  cflfx,  which,  as  a  rule,  are  spindle-Klinped,  butmay 
be  polygonal.  They  have  U3ually  long  processes,  tapering  to  fine  threa^ls,  whieh  in 
younR  oonnectivo  tisaue  frequently  uiiite  with  those  of  neighltouring  cells  to  form 
a  ineshwork.  The  nucioi  of  the  oells  vary  acconiing  to  the  sliape  of  the  cells,  some 
being  oval,  others  round,  and  a  few  may  be  polygonaL  These  nuclei  are  peculiar 
in  having  a  coarse  intranuclear  network  with  unutiually  open  meshes,  producing 
a  "  vesicular  "  appearance. 

Frequently  only  the  nuclei  of  the  cells  can  be  detected,  and  even  witli  the 
most  careful  staining  no  protoplasm  can  be  recoffnised  around  them.  As  a  rule 
the  cella  or  nuclei  are  found  flattened  between  Ine  fibrous  bundles  of  the  coriam, 
atul  At  tirnem  their  processes  may  surround  bundles  and  line  the  lyinphatic  spaces 
between  them  like  an  endotholium. 

(3)  Vacubiat€(l  CeU8.—Thesc  difler  from  the  ordinary  type  of  connective  tissue cvll 
in  having  no  processes,  and  in  that  their  protoplasm  appears  tu  \xč  vacuolated,  since 
the  meshes  of  tlieir  8()ongio])lasm  are  uuusually  large  und  njunded.  Sch»*fer  main- 
taina  that  their  cells  possess  distinct  cavities  containing  a  fluid  like  ]ymph.  The 
nuclei  of  the  cells  are  "  vesicular  "  in  character.  and  uiitotic  tigures  may  occAsionally 
bo  detected  within  them.  It  ia  just  poasible  that  these  cells  are  the  mother-cella  of 
the  corium,  whofle  function  is  exclusively  that  of  reprodnction,  and  that  they  hear 
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the  same  relation  to  the  oorium  that  the  celiš  of  the  basal  la^er  do  to  the 

epidermis. 

(3)  Ma$t-CtlU. — Thia  typ©  of  celi  is  diatinguished  by  the  presence  in  its  proto- 
plasm  of  numerous  coarse  granulea  which  have  a  marfced  affinity  for  alkaline  dyea. 
In  shape  and  size  they  arn  oa  %'arious  as  the  ordinary  connective  tiaaue  cells. 
Their  nuclei  do  not  atain  well,  f requently  prosent  no  nucleoli  and  are  generaUy 
more  or  lesG  obacured  by  the  granules.  The  latter  vary  in  shape,  some  being 
roimd,  others  angular  ;  as  to  size,  they  may.be  described  as  **  coarae  granules.'* 

These  eella  otjcur  chieflv  in  the  nei^hbourhood  of  the  bloo<l-ve8Bels,  hair-foUicles, 
and  sel>aceous  gjands,  and.  are  found  m  greatest  nuniber  in  the  skin  of  pigmented 
regions,  such  as  the  scrotum  and  areolse  of  the  nipples. 

The  nature  and  origin  of  the  mast-cell  granules  are  stili  undecided.  A  possible 
explanatiou  is,  that  thev  are  a  separatiou  or  degeneration  product  of  the  protoplasm 
o£  tke  oells,  Bomewhat  allied  to  mucin. 

2.  Fibrmts  Elementa  of  tke  Corium. — (1)  The  tvhUe  Jihrous  buiuUen  are  composed 
of  nuiuerous  tibrea  about  the  breadth  of  a  red  blood  corpuscle,  united  by  asemi*| 
fluid  material.  Tlieae  libres  are  iitade  up  of  fine  tibrils  of  a  substance  known  asj 
colUigen,  The  fibres  readily  split  into  the  component  tibrils;  the  latter 
incapable  of  branching.  The  bundles  are  tlexible  and  8lightly  eKtensible,  and,' 
seen  1ougitudiually,  they  present  a  wavy  appearance  which  disappears  when  the 
flkin  is  stretched. 

Colla(fen  is  an  albuminoid  substance^  and  is  pr(»bably  the  anhydride  of  gelatine. 

There  are  twoopposing  viewa  regarding  the.  origin  of  the  whitft  tibroua  bundlea : 
one,  that  the^  aro  the  result  of  a  direct  transforniation  of  the  protoplasm  of  the 
connective  tissue  cells,  and  the  other,  that  they  are  formed  by  the  ueposttion  of 
fibi'es  ia  an  iutercellular  substance  secreted  by  the  cells. 

(2)  Tk^  elnftic  Jrhres  o/  tke  corium  are  arran^ed  parallel  or  obliquely  to 
the  ooUagenous  bundles,  and  are  most  numerous  m  the  reticular  layer.  They 
envelop  tne  coil  and  ducts  of  the  aweat-glands,  and  are  present  around  the  hair- 
follicles,  sebaceous  glands^  and  arrectores  pilorum.  Thedistribution  of  their  fibres 
ia  so  universal  that  the^v  form  a  skoleton  supporting  the  various  clemonts  ofl 
the  corium.  The  elastic'ity  of  these  fibres  is  not  nearly  so  great  as  was  at  one 
tirne  supposed,  and  it  is  coa5idemb]y  lesa  than  that  possessed  by  the  collagenous 
fibres. 

Unlike  the  former,  the  elastic  fibres  are  capable  of  branching  and  of  uniting 
with  neigh1x)uring  tibi*eii  to  form  a  meshwork.  lu  section  they  are  angular  in 
outline,  and  they  tend  to  curl  up  on  being  broken  across.  They  are  composed  of 
an  albuminoid  substance  called  elaatin^  vliich  is  more  resistant  to  the  action  of 
weak  acids  and  alkalie^  than  collagen.  The  origin  of  the  elastic  fibres  is  un- 
decided, and  th6y  have  not  been  deHnitely  proved  to  be  capable  of  regoneration. 


Ti!E  SuBCUTANKOUS  TlssuE. — This  structiire  may  be  regarded  as  tho 
deepest  Iayer  of  the  corium,  the  cells  of  which  have  become  infiltrated  with 
fat.     This  layer  aervea  three  iraportant  i>urpo3e'8  : — 

(1)  It  forma  a  pad  wluch  protecta  the  delicate  underlying  structures 
frotn  l>eing  harnied  by  injuries  to  the  skin. 

(2)  Being  a  bad  conductor  of  heat,  it  prevente  too  great  a  losa  of  heat 
by  radiation  and  evaporation. 

(3)  It  forms  a  eupporting  framework  for  various  delicate  atnicturea, 
Buch  aa  the  Paciniau  bodies,  nerve  -  trmiks,  coil  -  glands  and  blood- 
vessele. 

It  is  e8pecially  thick  on  the  palma  and  sole^,  and  thin  on  the  face.  In 
structure  it  consiats  of  a  coarao  filirous  ine8hwork  encloaing  large  groupa  of 
fat-cells;  these  are  known  aa  fat-lohes.  The  fibrous  walls  separating  the 
lobes  are  named  "  traheculce"  The  lobea  are  broken  up  by  fibrous  septa 
into  lobules.  The  lobes,  lobules,  and  iiidividual  fat-oelb  are  richly  suppHed 
with  blood-vessels  and  iymphatics,  which  are  distributod  in  the  trahocuhe 
aud  septa,  and  form  a  capillarj  iiieahwork  between  the  cells.  Fat-columjis 
(coluniTue  adiposce)  have  alao  l>eeu  described,  which  pasa  vertically  along  the 
larger  vessels  from  the  fat-lobules  to  the  coil-glauda  in  the  corium. 

The  iudividual  fat-cells  are  large,  oval,  njund,  or  polygonal  bodies, 
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conaisting  of  a  globule  of  fat  encapsuled  in  a  homogeneous  mantle.  The 
latt«r  Ib  the  remains  of  the  pn>topla8in  of  the  cpIIs,  and  at  one  side  of  it  a 
fiattened  nucleua  niay  generallj  be  detected.  Tbese  cellfl  are  the  result  of 
a  fattv  infiltration  of  coiinective  tisaue  cells. 

OUi.er  Situations  in  the  Skin  vjhere  Fat  isfound. — Small  fat  graniiles  or 
globules  occur  in  tlie  epithelial  oells  of  the  Kweat-apj)aratus  aud  iii  the 
lumen  of  the  8weat-coiI  and  duct.  They  are  present  also  in  the.  Ijmphatic 
spaoea  of  the  coriuni.  in  the  vvalls  of  the  vessels  and  in  the  medullas  of 
nervea. 

In  the  epithelium,  fat  occurs  in  the  nuclear  spacee  of  the  prickle-cells, 
in  the  interepithelial  lymphatic8  and  in  tbe  cells  of  the  stiutum  conieum. 
It  ifl  also  present  in  the  epidermal  celLs  of  the  hair-foUicles. 

The  origin  o/  the  skin-fat  haa  been  a  fruitful  saurce  of  controveraj. 
The  leadiiig  theories  on  tht;  subjtict  are  : — 

1.  That  the  akin-fat  is  a  product  of  degeneration  of  the  oell-proto- 
plasuL 

2.  That  it  is  a  product  of  secretion  of  the  cell-protoplasm. 

3.  That  the  subcntaneous  fat.  and  that  which  occurs  in  the  Ijmphatica 
of  the  skin,  is  derived  froni  the  coil-glanda. 

4.  That  the  epithelial  fat  comes  froni  the  sebaceous  glande. 

It  is  generali}'  conc«ded  that  the  fat  of  the  sebaceoiis  glands  and  that 
which  ueciirs  in  the  stratiitii  corneuni  is  a  separation  or  degeneration  product 
of  the  protoplasm  of  the  w]l,  but  thia  explaiiation  does  not  apply  to  the 
eubcutaneous  fat,  for  in  tlie  latter  situation  tho  cells  are  not  degeneratetl, 
and  the  fat  is  of  the  nature  of  an  intiltration.  The  presence  of  fat  in  the 
coil-giands  and  d\icts  has  been  noted  by  a  large  niiniher  of  observera,  and 
Unna  has  stroiigly  udvocated  the  view  that  the  subcutaneous  fat  is  derived 
from  that  eource.  The  Ivmph  which  bathes  the  coil  is  said  by  lum  to  be 
loaded  with  fat.  It  is  taken  up,  as  a  rule,  by  the  small  venules,  aud  iu  the 
process  is  filtered  and  the  fat  deix>9ited.  The  latter  accumulates  in  columns 
around  the  blood-vBsseLs,  and  is  eventually  taken  up  by  the  connective 
tissue  cells  of  the  subcutaueous  tissue, 

Epidermal  Appendages. — 1.  Hairs. — («)  General  Charactertstics. — 
Hairs  are  present  on  ali  parts  of  the  hunian  skin,  except  the  palms,  soles, 
red  portions  of  the  lips.  ungual  phalanges  and  glans  penis.  There  are 
tliree  t>'pe8  of  hairs,  namely : — 

(1)  Long  hairs,  such  as  occur  on  the  scalp,  beard,  moustache,  axill£e 
and  pubes. 

(2)  Stiff  hairs,  or  hristles,  such  as  the  eyela8hes  (cilia),  and  the  hairs  of 
the  nasal  and  auditory  oritices  (vibriasa^  and  tragi). 

(3)  Lanugo,  or  dmcny  hairs. 

The  long  haire  and  the  lanugo  hairs  are  iniplanted  more  or  less  obliquely 
in  the  skin ;  the  bristles  vertically.  Tho  shapo  of  the  hair  in  eection  variea 
in  differeut  individuals  and  iu  diflerent  races.  Straight  hairs  are,  as  a  rule, 
circular,  while  curly  liairs  are  generally  oval,  and  on  the  beard,  and  occa- 
ionally  on  the  scalp,  angular  figures  niay  l»e  produced.  Hairs  diflbr  greatly 
in  thickness.  being  thickest  on  the  head  and  about  the  genitalia.  The 
variuus  colours  of  the  luiir  are  dejiendent  on  tliree  factors: — 

(1)  Pigment  granules  situated  in  and  around  the  cells  of  the  hair- 
cortex. 

(2)  The  diffuse  colour  of  the  protoplasm  of  the  hair-cella. 

(3)  The  pres*rnce  of  air  betweou  tlie  hair-cells. 

The  diffuse  colour  of  the  protoplasm  is  said  to  produce  blonde  or  reddish 
shades,  while  the  granules  are  regarde<l  as  being  responsible  for  black  and 
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brunette  tints.  The  presence  of  air  between  the  cells  cauees  the  hair  to 
become  grey  or  white. 

During  lite  the  hairs  have  a  limited  exi8tence,  and  are  shed  at  var)^mg 
intervalu.  In  the  scalp  they  have  heen  said  to  have  a  life  of  from  two  to 
four  year8. 

(h)  Strukture  of  the  Hair, — The* hair  consists  of  a  shaft  or  stem  which 
widens  out  at  the  l<)wer  end  to  fonu  a  Imlbous  awolling  known  aa  tiie  r(X)t. 
The  root  and  part  of  the  ahaft  are  eituated  in  the  hair-foUicle,  the  reiuainder 
of  the  hair  is  free, 

(1)  Shaft. — The  great<?r  portion  of  the  shaft  is  formed  by  the  hair- 
eortex,  in  the  centre  of  which  there  is  a  more  variable  stnicture  knuwn  as 
the  medulla.     The  cortex  is  protected  eAternally  by  a  sheath  or  cuticle. 

(a)  The  cuticle  consistfi  of  a  single  layer  of  flat,  quadrilateral  cells 
arranged  in  an  iml:tricated  inanner,  with  their  long  ases  directed  upward8 
and  outwards  at  an  acute  angle  to  the  shaft. 

(j8)  The  cortex  is  made  up  of  buudles  of  nucleated  spindle-shaped  cells, 
whicb  give  it  a  fibrillated  appearance.  These  epindles  have  ridges  on  tlie 
surface,  and  interlock  to  form  a  highly  resistant  stnicture.  The  cells 
coutain  a  difiTiiso  yellowi9h  colouriug  matter  and  pigment  grantiles;  air 
may  bu  deteuted  ljetweeu  and  ixM5a8ioually  withiu  theui. 

{y)  The  TaeduUa  occurs,  as  a  rule,  only  in  the  hairs  of  the  Bcalp,  beard, 
axillsc  and  pubea.  It  ceases  towarda  tlie  points  of  the  hairs.  It  is 
compoaed  of  roiiIcaux  of  piatea,  consisting  of  three  nr  four  fiattened  cells, 
which,  near  the  hair-root,  coutaiu  keratohyahu  grauules. 

(2)  Boot  or  Bulb. — The  root  is  softer  and  lighter  in  colour  Ihan  the 
shaft»  bnt  is  composed  of  the  same  two  or  tliree  layer8  of  cells,  but  these  are 
much  leas  diftferentiated  and  more  eubical  in  shape  than  in  the  shaft.  It  is 
iiidented  beneatli  by  the  xipgr()wing  vaecular  papilla  of  the  hair. 

(c)  Structure  of  Hair-follicU. — The  hair-folhcle  is  a  simple  invagination 
of  the  epidermis  enveloped  by  a  condeosed  layer  of  connective  tisaue  of  the 
corium.     It  enaheathes  and  protects  the  growing  portion  of  the  hair. 

It  iiiay  be  dividud  for  deacriptive  piirposes  into  an  upper  tliird  or  fimnel, 
a  middle  tliird  in  connection  with  which  are  the  Bebaceous  glands  and 
arrectores  pilorum,  and  a  lower  third  wliich  enaheathes  the  hair-root  and 
whieh  is  indented  below  by  the  papilla.  In  the  upper  third  the  epidermal 
layer8  lining  the  folhcle  are  the  same  oa  thoae  of  the  epidermis,  the  con- 
tinuation  of  the  stratuni  cornevim  being  next  the  hair,  but  iii  the  lower  two- 
thirds  only  the  prickle-cell  lttyer  and  the  basal  Uyer  of  the  epidermis 
persist. 

The  continuation  of  the  prickle-cell  and  basal  layer8  is  generally  knowu 
as  the  *'  externaJ  Toot-sheath  "  of  the  follicle,  and  consists  of  several  rows  of 
polygonal  prickle-cells  with  lar-^e  round  nuclei. 

Between  this  layer  and  the  hair  there  is  a  complicated  structure  named 
the  "  inttTTial  Toot-sheath"  It  is  only  present  in  the  lower  t^o-tbirds  of  the 
follicle ;  it  begins  at  the  papilla  as  aeveral  layers  of  polygoual  nucleated 
cells  containing  granules  of  keratohyalin.  As  the  cells  ascend  in  the  follicle, 
those  next  the  extemal  root-sheath  become  cornified,  while  in  those  next 
the  Iiair  the  cornificution  ])roc.eaa  is  much  less  rapid,  and  owing  to  the 
dilference  in  the  degree  of  cornification,  the  layer  tonds  to  split  lougitudiu- 
ally  in  two,  which  are  kno\ra  respectively  aa  the  sheaths  of  IIuxley  and 
Henle. 

With!n  t!ie  iuternal  root-sheath  there  is  a  cuticle  formed  of  a  single 
layer  of  elongated  cells  whosu  long  axe8  beiiig  directed  downwardB  and 
inwarda  make  the  cells  to  fit  between  the  cells  of  the  hair-cuticle.     Hence 
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it  ifl  almoet  imposeible  to  epilate  a  haii  vrithout  pulling  out  part  of  the 
root-sheath. 

Enclosing  the  epidermal  eheaths  of  the  follicle  there  is  a  dense  fibrous 
layer  derived  from  tlie  corium,  which  is  kuown  as  the  "  conTuctive  Hssue  layer 
of  the  follicle."  It  is  made  up  of  collagenous  and  elastic  fibrea,  wluch  are 
ext«mally  arrauged  longitudinally,  while  ne&rer  the  hair  they  tend  to  have 
a  circular  direction,  Next  the  epidermal  kyer  they  become  bo  condeosed 
and  liomogeneous  that  they  form  a  layer  which  ha«  been  described  as  the 
"  hyali%  or  vitreous  layer." 

(d)  The  Papilla. — The  papilla  of  the  hair  ia  a  differentiated  conical 
pioceflB  of  the  coriuni  aualogous  to  a  papilla  of  the  papillary  layer.  It  is 
oompoBed  of  connective  tifisue  tibres  Bupporting  a  capilbiry  loop  and  one  or 
more  medullated  nerves.  Through  it  the  root  i&  uouritihed,  and  any  inter- 
ference  with  its  function  through  injuiy  or  diseaee  causes  a  cessation  of 
growth  of  the  hair. 

2.  The  Sebaceous  Olands. — Thesc  are  small  saocular  glanda  which  occur 
usuaUy  in  W3nnection  with  the  hair-fuUicles,  but  are  also  found,  independent 
of  these  structures,  in  the  skin  of  the  borders  of  the  lips  and  the  areolie  of 
the  nipples.  They  are  generally  placed  on  the  oblique  side  of  the  hair- 
folliclea,  in  the  angle  betweeu  the  latter  and  the  arrector  pili.  They  vary 
coniiiderably  in  size,  from  mere  appendages  to  the  hair-follicle  to  atructures 
larger  than  the  follicle  itaelf. 

They  are  largest  about  the  noše,  scrotum,  and  areola  of  the  nipple; 
they  may  conaist  of  a  single  saccule  or  of  a  bunch  of  tW6nty  or 
more. 

These  saocules  either  open  into  a  conimon  duct,  which  pours  ita  contents 
into  the  neck  of  the  follicle  to  lubricate  the  hair,  or,  in  the  čase  of  the  in- 
dependent glands,  directly  on  the  surface  of  the  skin. 

Hi8tologically  each  saccule  preaenta  a  connective  tiasue  sheath,  inaide 
which  there  is  a  baaemont  layer  of  tiat  cells  surrounding  a  moeaic  of  large 
polygonal  cells  \vith  round  or  oval  nuclei.  The  latter  cella  have  undergoue 
ft^change;  their  protoplaam  has  been  converted  into  fat-droplete,  and  their 
spongioplasm  into  a  substance  almost  as  resistant  as  keratiu.  The  duct  has 
the  same  minute  structure  as  the  sacculo.  The  central  c«lls  of  the  eaccules 
and  duct  bre-ak  up,  and  the  fat-druplets  become  diiicharged  and  collect  in 
the  luinen  of  the  duct  as  a  whitish  fatty  uiass  whiGh,  mixed  wibh  epidermal 
d^bris,  forms  the  "  sebutn." 

3.  7*he  Sweat  or  Co-il-Olands. — These  are  single  tnbular  glands  made 
up  of  (1)  a  body  consisting  of  two  or  more  turns,  romiiiig  a  coil  situated  in 
the  reticular  layer  or  subcutaneous  tisaue,  and  {2)  a  duct  wluch  traverses 
the  corium  in  a  spiral  manner,  passea  through  the  epiUermis  and  opens  od 
the  surface  at  the  sweat-pore. 

These  are  present  ali  over  the  body  exoept  on  the  glans  penis,  margins 
of  the  lipe,  and  nail-bed.  In  a  modified  form  they  occur  at  the  auditory 
meatua  (ceruminous  glands),  in  an  elliptical  ring  round  the  anus  (glanda  of 
Gay)  and  on  the  eyeDd8  (glands  of  MoU). 

Structure. — {a)  The  coil  ar  hody  is  composed  of  a  single  layer  of 
cylindrical  cells  vvhich  have  a  granular  appearance  when  the  gland  is 
actively  secreting,  but  which  disap[)ear8  when  the  gland  is  at  rest.  A  layer 
of  involuntary  muscular  cells  encloses  the  cylindrical  cell-layer. 

The  muscular  celLs  are  arrauged  longitudinally  or  8pirally  round  the 
coil,  and  outside  thein  there  ia  a  basement  membrane  and  a  fibroua  capsule 
8upj>orting  blood-capillaries.  The  lumen  of  the  distal  portion  of  the  coil  is 
wider   than  that  of  any  other  part  of  the  gland,  and  is  known  as  the 
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"  ampidlcu"  Toward8  the  duct  the  epithelium  becomes  more  cubical, 
several  lajers  maj  be  present,  and  the  muscular  coat  disappeare. 

(6)  The  duct  in  its  spiral  passage  through  the  corium  has  a  unilbrm 
calibre,  and  the  lumen  on  section  is  stellate  or  fonns  a  cleft.  .  The  tube  is 
formed  by  several  layer8  of  cubical  epithelium,  inaide  which  a  cufcicle  and  a 
connective  tiasue  sheath  have  been  described,  but  no  muacular  fibres.  On 
reaching  the  epidermis  the  duct  proper  niaj  be  said  to  end,  and  in  its 
further  course  it  is  represeuted  by  a  spiral  cleft  bet\veen  the  prickle-cella 
and  the  hom-eellB.  It  alwa}'8  passes  up  through  an  interpapiliary  process. 
The  grauular  and  horuy  lajers,  however,  dip  do^vu  iuto  the  Malpighiau 
Iayer  for  a  short  distance  to  form  a  funnel  for  the  duct.  In  its  passage 
through  the  epidermis  the  8weat  cominunicates  freely  with  the  inter- 
epithelial  !ymph,  and  the  latter  finda  an  exit  with  the  sweat  at  the 
pores. 

4.  Tht  Naih, — The  nails  are  inelastic,  translucent,  hornj  plates  aituated 
on  the  dorsum  of  the  diatal  phalanges  of  the  fingers  and  toes. 

The  nail-plaie  preaenta  a  posterior  concavc  border,  two  ahnost  parallel 
lateral  borders,  and  a  couvex  firee  edga  Ita  upper  surface  is  convex  trana- 
ver8ely  and  to  a  less  extent  longitudinallj.  The  whitiah  semilunar  area 
occupying  the  poaterior  fifth  of  the  nail-plate  is  known  as  the  " lunule" 
The  naila  are  hounded  by  posttrior  and  lateral  Tujil-taolls,  and  from  the 
former  a  thiii  cresceutic  membrane  pasaes  for  a  shurt  diatance  over  the 
lunule.  The  lateral  vraUs  are  8hghtly  divergent,  and  have  a  rolJed  appear- 
ance.  The  nail-plate  passes  for  a  ahort  distance  beneath  Cho  lateral  walls, 
and  for  a  greater  distance  undcr  the  posterior  vvall,  where  it  ia  known  as 
the  nail-root,  aiid  m  enclosed  in  a  structure  analogoua  to  the  hair-follicle, 
called  the  nail-fold. 

TJie  nail-fold  is  spIit  hori^ontallj  by  the  root  into  (l)an  ^ipper  portion^ 
forming  a  roof  compoaed  of  the  various  layer8  of  the  epidermis,  in  which 
the  contiuuation  of  the  stratuni  curnuum  ia  in  oontact  with  the  nail;  and 
(2)  a  lower  portion  named  the  naii-viatriz. 

The  Tiail-matrisc  is  an  important  structure,  as  it  ia  from  it  that  the  nail 
grovps.  It  estends  from  the  posterior  extremity  of  the  nail-fold  as  far 
forward  as  the  auterior  margin  of  the  lunule.  It  is  composed  ot  a  prickle- 
coll  layer  coiitiuuous  behiud  with  that  of  fche  roof  uf  the  nail-lbld,  and  in 
front  with  that  of  the  nail-bed.  Above  the  prickle-cell  lajer  there  ia  a 
layer  of  aeveral  rows  of  flat  granular  cells  with  shrivelled  nuclei,  above 
■which  the  true  nail-cells  begin  to  appear.  It  is  the  presence  of  theae 
granulea  which  givea  the  vvliitiah  opaque  appearanco  to  the  lunule. 
Beneath  the  prickle-cell  lAyer  of  the  matrii  there  is  a  well-developed 
papiUary  layer  in  \vliich  the  papillte  are  arranged  on  parallel  ridges 
BUggesting  cockacomba. 

The  naU-bed  eitends  from  the  matrix  ahnost  as  far  as  the  froo  edge  of 
the  nail,  and  on  it  the  nail-plate  resta.  There  is^  however,  no  organic 
conuection  between  the  nail-plate  and  the  nail-bed  The  latter  is  composed 
of  a  prickle-cell  layerj  beneath  wliich  is  a  papillary  layer  consisting  of  about 
sixty  ridgos  parallel  to  the  long  axiB  of  the  nail.  Under  thia  there  ia  a 
rich  Hubpapillary  vaacular  plexua  in  vvliich  large  venous  ainuaes  are  present, 
lined  with  endothelium,  and  forming  an  erectlle  tissue. 

The  nail-plate,  though  not  in  organic  connection  with  the  nail-bed,  ia  in 
close  contact  wifch  it,  aiuce  on  ita  under  surface  there  ia  a  series  of  parallel 
ridgea  which  fit  in  between  those  of  the  nail-bed  and  so  bind  the  two 
structures  together.  It  ia  niade  up  of  flat  comilied  cells  wluch  diifer  from 
those  of  the  stratum  comeum  in  that  the  nuclei  persist.    These  cells  are 
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arranged  in  superimposed  lamellfe,  which  can  onlj  be  distingulabed  near  the 
nail-matnx,  since  further  forward  they  become  knit  together  to  form  an 
almoBt  homogeneoufi  pkte, 

Chmath  o/  the  NaU. — If  left  uiicut  the  nail  doea  not  grow  indefinitely, 
but  at  a  variable  distance  beyond  the  finger  it  beconies  thin  and  desmiarnates, 
80  that  a  natural  free  border  ia  formed.  As  a  rule  the  inatrix  only  proilucea 
one  nail,  which  during  life  is  con8tantly  growiug  at  ahout  the  rate  of 
0*8  nun.  in  twenty-four  hours  on  the  fingers,  wlule  on  the  toe^  the  growth 
ifl  Blower  (0*4  mm.) 

Bloop-Vksskls  of  the  Skin. — There  are  the  following  8y8tem8  of 
blood-vessels  in  the  skin,  which  begin  in  the  subcutaneous  tissue^  and  pass 
towards  the  snrface : — 

(a)  Blood  -  Vessels  of  the  SuhcutaTieous  Tissue, — Smali  arteriea  are 
present  in  the  trabeculiu  between  the  fat-lobes ;  certain  brauches  from  the^ 
(1)  conrse  in  the  septa  betvveen  the  lobules,  to  end  in  capillaries  l>etween 
the  fat-cells,  and  (2)  others  pass  up  more  or  less  verticaUy  into  the  corium. 
Veins  and  veuous  capillaries  correapoud  to  these  arteriea. 

(h)  Blood  -  Vessels  of  tke  Cortuuu — Two  somevvhat  horizontal  vascular 
plexu»es  are  generally  described  in  the  corium;  a  deep  one  situated  next 
the  sul)Cutaneou8  tissue,  and  a  superficial  one  in  the  8uhj)apillary  Iayer. 
From  these  plexuses  branches  are  ^iven  off  to  the  8weat-apparatu8,  pilo- 
sebaceous  folliclea  and  the  papillary  layer.  In  the  papilla;  the  capillaries 
form  loops  by  the  junction  of  a  aingle  or  double  arterial  capillary  with  a 
venouB  cap!l!ary  severni  timea  grcater  in  diameter. 

Tluroughout  the  corium  tlie  blooil-vessols  are  of  the  nature  of  capillaries 
since  they  posseas  only  an  endotlielial  layer,  and  it  is  in  the  subcutaneous 
tiaaue  alone  that  small  arteries  and  veins  occur  in  which  a  muscular  \vall 
and  a  tunica  extlina  are  present.  The  veina  of  the  corium  are  con8iderably 
larger  than  the  arteries. 

Ltmphatics. — In  the  skin  there  are  comparatively  few  true  lymphatic 
veesela  with  a  diatinct  endothelial  Uning,  but  there  are  numerous  spaces 
bet^een  the  fibres  of  the  corium  and  the  cells  of  the  epidermis  which  serve 
the  purpose  of  lymphatic8. 

(a)  The  lymphatic  ve&seh  Ijegin  as  blind  enda  in  the  papilla;,  pass  down 
to  a  lymphatic  plexu8  in  the  8ubpapiilary  layer,  and  then  course  obliquely 
through  the  corium,  accompanying  the  blood-vesselfl,  to  be  collected  into 
the  larger  Ivmphatics  of  the  subcutaneous  tissue.  The  lymphatic  vessela 
of  the  papilliB  are  most  eaBily  seen  in  the  large  papillm  of  tlie  fiugers  aud 
toes,  The  lymp!i  from  the  tissue-spaceB  gains  entrance  into  the  vessels 
eitber  through  atomata  or  between  the  endothelial  cells. 

(6)  The  li/mphaiic  spaces  are  not  lined  by  endothelium.  They  are 
preeent  between  tho  fibrous  hundle«  of  the  curium,  arouiid  the  coils  and 
duote  of  the  svreat-glands,  hetween  the  epidermal  cells  of  the  hair-folliclea 
and  aebaceous  glands.  around  the  arrectores  pilorum,  and  between  the 
prickle-cells  of  the  epidermia.  They  pour  their  contonts  partly  into  the 
iympliatic  vesselB  and  partly  into  the  veina. 

Nbrves. — Both  medullated  aud  nou-medullated  ner\'e  fibres  are  present 
in  the  skin:  (a)  The  medullated  fibres  form  plexu8es  in  the  corium,  from 
the  most  superficial  of  which  fino  non-medullated  fibres  pass  between  the 
prickle-cells  of  the  epidermis,  foniiing  the  interepithelial  plea^tis.  Medul 
lated  fibres  also  pass  to  the  connective  tisaue  ooats  of  the  hair-foUicles ; 
there  they  lose  their  sheaths  and  aplit  into  fibres  which  form  a  plexu8 
between  the  epidermal  cells  of  the  ext6rnal  root  sheath.  A  few  of  the 
medullated  fibres  terminate  in  speoial  end-organa. 
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(h)  The  non-mcduUated  fihres  probablj  8upply  the  arrectores  pilorum, 

the  6weat-coil8,  and  blood-vessels. 

The  interepiikelial  nerve  plesus  is  compoeed  of  fibres  which  have  loat 
their  medullary  sheaths  io  the  subepithelial  layer.  These  are  diatributed 
between  the  prickle-cells  as  far  as  the  stratum  lucidum.  Thej  end  in 
minute  8wellings  between  the  celiš  (Klein),  or,  according  to  Unna,  i>asa  into 
the  cells  and  tt^rminate  in  8welling8  applied  to  the  nuclear  membranee. 
The  fibres  of  the  epithelial  plexus  are  senaitive  to  touch-iinpressions  and  to 
counnon  sensation. 

Special  TermiTud  Corpusdes. — A  few  of  the  medullated  fibres  terminate 
in  one  or  other  of  the  foUowing  end-organs : — 

(a)  TactiU  Corpuscles,  or  Afeissners  Bodies, — These  end-bulbs  are  situated 
in  the  papillse,  are  universalij  diatributed,  but  are  epeciallj-  numerous  at 
the  tips  of  the  fingers  and  toes.  They  are  oblong  or  apindle-shaped,  and 
present  a  transverseij  striate  appearance,  owing  to  their  being  composed  of 
superimposed  layer8  of  connective  tisaue  bet\veen  which  the  uerve  fibrila 
ramify  and  end  in  small  Bwelling8.  The  nerve  losea  ita  medullary  sheath 
on  entering  the  corpuscle  and  aphts  into  theae  fibrile. 

(h)  Touch-cdls  of  AferkfL — These  are  peculiar,  Hinall,  round  or  pear- 
shaped  cells  situated  at  the  terminatiou  of  tho  uiedullarj  iierves  of  the 
papillie  of  the  fingers  and  toes,  Certain  observere  believe  them  to  be 
epithelial  cells,  and  do  not  regaril  them  as  senaitive. 

(e)  Facinian  Bodies  or  Oorpusdes  of  Vater. — In  nnstained  sectione  hel 
over  a  dark  background  these  iKKlies  appear  as  small  milky  specks  situal 
in  the  subcutaneoua  tissue.  They  are  most  numerous  on  the  palms  andi 
soles ;  they  are  oval  or  elliptical  in  shape,  and  are  made  up  of  a  cort€X  of 
concentrically  arranged  connective  tisaue  capsulea  like  the  sheaths  of  an 
oninn,  and  a  central  grantdar  core  in  \vhich  the  Hlires  of  the  axi8  cylinder 
of  the  nerve  terminale  in  a  group  of  pear-shaped  8wellinga.  The  nerves 
immediately  below  the  corpuscle  form  a  8welliug  known  as  the  "  stalk," 
and  the  capsules  are  said  to  be  due  to  a  spliting  up  of  the  sheath  of 
Schwann  of  the  nerve.  Tho  Pacinian  bodies  are  believed  to  be  sensitive  to 
preaaure  and  traction. 

MuscLES  OF  THE  Skin. — These  consist  of  the  arrectores  pilorum  and 
lay€T8  of  involuntary  mnscle  fibres  such  as  are  fouud  in  the  areolte  of  the 
mpples,  the  dartoa  of  the  scrotum,  and  the  eveUds. 

The  arrectores  pilnrum  are  made  up  of  involuntary  muscular  fibres 
wliiiili  arifie  from  a  neighbouring  papilla,  aud  ai-e  iusertod  into  a  projection 
situated  in  the  middle  third  of  the  hair-foUicle.  On  contracting  they 
cauae  an  erection  of  the  hair,  and  at  the  same  tirne  a  dimpling  of  the 
Burface  of  the  skin.  The  ©lastic  tissue  fom^s  a  framework  for  the  muscle 
which  is  continuouH  with  the  elastic  netwoTk  of  the  corium,  so  tliat 
when  the  muscle  coutracts  it  causes  an  iucreased  teusiou  of  tlie  skin  in 
the  neighbourhood. 

PlfiMENT  ANI)  CoLOUR  OF  TUK  Skin. — In  white  races  very  litfcle 
pigment  is  present  in  the  skin  except  in  the  pigmented  rcgiona,  such  as 
the  areolse  of  the  nipples,  axillae,  scrotum,  around  the  anus.  aiul  in  the  hairs. 
The  colour  of  the  akin  is»  aa  a  rule,  more  dependent  on  the  aubcutaneoua  fat 
and  the  dcgree  of  vascularity  than  on  pigment. 

The  pigment  granules  are  aituated  chiefly  in  the  epithelial  cells  of  the 
basal  layer  of  the  epidermis.  They  are  generally  confined  to  the  periphery 
of  the  cells,  while  the  nucleus  and  the  zone  immediately  around  it  are  free 
from  pigment.  They  may  also  occnr  in  the  interepithelial  lymphatic  spacea. 
where  they  form  branching  figures.     They  are  sometimes  present  in  the 
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deeper  cells  of  the  Malpighiau  lajcr,  and  more  rarelj  in  the  connectdve  tiesue 
cells  of  the  papillarj  layer. 

In  dark  races  the  pigment  extends  up  as  far  as  the  granular  layer  of 
the  epidermis.  The  true  pigment  of  tlie  sldii — in  contradistinction  to 
blond- pigment,  which  gives  the  skin  its  peculiar  tints  in  bruiaea  and 
purpura — coneista  of  a  substance  called  meianin,  whicli  is  in  the  form  of 
more  or  less  fine,  irregular,  browniab-black  granulea  Unlike  the  blood- 
pigment  it  is  never  in  tho  form  of  crjstaK  and  contains  no  iron.  It  is 
solublu  iu  ether,  wtiak  acids,  alkalies  and  hjdrc^en  peroxidO|  and  ia  bleached 
bj  chlohne. 


Phvsioloot 

The  skin  performs  Bix  importaut  functions:  1.  It  regulates  the  body 
t6iiii>erature ;  2.  It  is  a  respiratory  organ ;  3.  It  is  a  secretory  organ ;  4. 
It  is  a  3on8ory  organ ;  5.  It  is  a  protective  organ ;  6.  It  has  a  hmited  power 
of  ab8orj»tion. 

1.  Tfu  Fu7i€tio7i  of  HeaUReguhition. — The  constaut  temj>erature  of  the 
body  is  maintained  by  the  heat-regulating  function  of  the  skin.  The 
amount  of  heat  which  is  lost  from  the  surface  of  the  skin  by  radiation, 
conduction,  and  evaporation,  depeuds  ohiefly  on  the  state  of  dilatation  of 
the  cutaneous  veasebi  and  on  tho  activity  of  the  8weat-glands.  Heat  and 
cold  cause  re8pectively  a  dilatation  or  constriction  of  the  cutaneous  vessels, 
either  by  acting  directly  on  the  involuntarj'  muscular  fibres  of  those  of  the 
Bubcutaneous  ti88ue»  or  indire<;tly  through  the  vaso-motor  cenfcres.  In  this 
way  an  increase  in  the  fiow  of  blood  to  the  skin  is  determined  and  a 
cooling  results. 

Heat  causes  an  increase  in  the  excretion  of  svveat  by  a  reflex  and  central 
stimulation  of  the  glands,  and  through  evaporation  of  the  8weat  a  certain 
am4)unt  of  htvit  is  rendered  Litent,  and  the  bliiod  is  cooled. 

The  involuutary  musclea  of  the  skin  also  assist  in  performuig  this 
function,  since  cold  stimulates  them  to  contract,  and  so  the  superficies  is 
reduced  and  the  loss  of  heat  by  conduction  and  radiation  is  diminished. 

2.  The  Function  of  Respiration. — The  skin  ih  capable  of  eliminating 
water-vapour  and  csarbonic  acid  gas,  and  pos8ibly  of  absorbing  oxygeu.  The 
amount  of  water  exoreted  by  tlie  skin  in  twenty-four  hours  is  almost  double 
th^t  which  is  eliniinate<i  by  the  lungs.  An  increase  of  the  temperature  of 
the  air  causes  an  increase  in  the  amount  of  water  and  carbonic  acid  gas 
excreted  by  the  skin. 

3.  Tht  FuTiclion  of  Stcrttion. — The  fliiid  secretions  of  the  skin  are  the 
8weat  and  the  sebum. 

(rt)  The  tnreat  is  a  watery,  olear  fluid,  with  a  saltish  taste,  a  j>eculiar 
odour  and  an  acid  reaction  due  to  the  preseuee  of  acid  sodium  phosplmte, 
except  in  exceft8ive  9\veating,  when  the  reaction  l>ecomes  alkaline.  It 
contains  vvater.  salts,  fats,  volatile  fatty  acids,  cholesterin  and  a  trace  of  urea. 

The  excretion  of  8weat  is  dependent  on  two  sets  of  nerves,  namely, 
special  excretory  nerves,  and  the  nerves  of  the  involuntary  muscles  of  the 
coils.     Special  Bweat-centre8  are  present  in  the  cord  and  raeduUa. 

The  escretion  of  8weat  ia  stimulated — (1)  peripherally  by  certain  drugs, 
Buch  as  pilocarpine  and  muscarino;  and  (2)  rctlexly  and  centrally  by  heat» 
a  venoos  state  of  the  blood,  and  such  drugs  as  6tryc}mine ;  the  excretion  is 
diminished  by  atropine.  The  sweat  not  only  eliminates  certain  efifete 
product«  from  the  blood  and  lymph.  but  it  lubricates  the  skin. 

(b)  The  sebum  is  a  semifluid  substance  containing  various  fat8»  iatty  acids. 
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mite.  albuiuiaoidB»  aud  water  mized  up  with  epidermic  ddbris 
«Ml%lbw  boni-cells.  No  e.vcitosecretor}'  nerves  have  been  demonstrated 
te  tnuMOtion  with  the  sebaceous  glands. 

T1»  oJd  view  thftt  the  sebum  waB  mechaniGally  secretetl  by  pressure 
CMned  by  the  contraction  of  the  arrectnr  pili  is  no  longer  admitted,  and  the 
aeci«tion  is  uow  believed  to  be  due  to  the  vis  a  tergo  caused  by  the  con- 
tiiiuous  elaboration  of  fat  by  the  sebaceous  cells.  The  secretion  of  sebum 
13  augmented  by  an  increase  in  the  temperature  and  the  bIood-8uppIy  to 
the  gland.     The  fuiiction  of  the  sobuin  is  tn  lubricate  tlie  hair. 

4.  'Flit  SeiisoTy  Function. — The  pre«ence  of  the  periplieral  nerve  temiina- 
tions  in  the  skin  make  it  sensitive  to  touch,  coiamon  sensation,  pressure 
and  traction. 

5.  The  Froiective  Fuiiction. — The  waxy  fat  in  the  stratuni  corneuni  givee 
to  the  skin  the  character  of  a  waterproof  coating  for  the  body,  and  ajso 
prevents  tou  great  evaporation  and  absorption  of  toxiu8  or  poisonous  gasea ; 
the  close  imion  of  the  comified  cells  enables  the  skin  to  resist  niechanical 
injurios,  and  prevents  the  entrance  of  micro-orgunisius. 

6.  The  Function  o/  Absorption. — As  long  as  the  stratum  comeum  is  intact 
the  skin  has  Httle  abstfrptive  capacity,  but  if  it  be  abraded  absorption  by 
the  papilla^  readily  takea  plače. 

Neitbor  water,  nor  alcohol,  nor  substances  diasolved  in  theni  are  absortted 
by  the  healthy  skin,  except  at  the  luoullis  of  Lhe  follicles  and  Bweat-pore8. 

On  the  other  haud  oils  and  fats  and  substances  Buspended  in  them  are 
absorlied,  and  the  more  nearly  allietl  the  fat  ia  to  that  of  the  skin  the  more 
active  is  its  absorption.  The  degree  of  absorjitirni  nf  Hubstances  suspended 
in  fats  depends  uii  their  power  of  becoming  volatiliBed  at  a  low  temperature. 
If  the  skin-fat  be  removed  by  wa8hing  with  ether,  absorption  by  the  skin 
bakes  plače  more  readily.     Gasea  are  also  absorbed  by  the  uubroken  skin. 
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Oenekal  Introduction. — The  more  exact  our  knowledge  of  dermatology 
beoonioH  the  greater  m  tho  rule  which  micro-organisms  are  found  to  play  in 
it8  netiology.  AVitliin  receiifc  year8  a  nuniber  of  skin-diseases  which  had 
previously  been  vaguely  considered  to  be  the  result  of  some  peculiar 
diathesis  or  idiopathy.  have  been  definitely  proved  to  be  parasitic  in  their 
origiii.  Stili,  in  spite  of  the  recent  elaborate  researchea  and  the  exten8ive 
literature  which  has  coUected  aroimd  the  subject,  our  kiiowledge  of  the 
tlcrmatologicjil  flora  is  very  far  from  beiug  complete.  Saboiiraud  has  aptly 
compared  it  to  au  ancient  map  in  which  the  large  countrifs  alone  are 
iuap])ed  out,  while  ali  %sithin  the  Lines  encloaing  them  is  blank  aud  unknown. 
Th»'  Btudy  of  the  bacteria  of  the  skin  is  coniplicated  and  difticnlt.  At  one 
tirne  or  annther  any  micro-organism  may  tiecome  deposited  on  the  skin,  so 
that  a  complete  description  oi'  the  subject  would  necessitate  a  reference  to 
idmoflt  every  knovvn  variety  of  bacterimu.  Micro-organiams  are  found  in 
Ur^est  nuuibers  in  those  regioiis  of  tht;  skin  whiGh  are  least  exp08ed  to 
friotioD,  such  as  the  asilla;,  tlie  groins,  and  the  clefts  betweeu  the  fingers, 
Hud  \vhere  tlie  sebaceous  glands,  which  form  a  suitable  soil  for  the  growth 
af  most  micro-organiams,  are  in  greatest  profusion, 

Kor  purpoaee  of  description  the  micro-organisms  of  the  skin  niay  be 
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divided  into  two  classes,  namely,  those  which  are  accidentallj  deposited  on 
the  surfaoe  and  ae  a  rule  do  no  harm,  and  those  which  are  invariably  present, 
and  which  find  a  suitaMe  habitat  in  the  stratum  corneum  and  about  the 
epidermal  appendages.  The  latter  clans  of  bacteria  as  a  rule  lead  a  perfeclly 
harmless  8aprophytic  existeuce  an  the  Hkin,  but  a  nutnber  of  them  may, 
under  ajtere<l  circumstauces,  so  proliferate  and  increase  in  virulence  as  to 
become  pathogenic.  For  c.vamplo,  the  8taphylix;occu8  epidenuidis  albus  of 
"VVeloh,  whiuh  is  one  of  the  most  cunstant  of  ali  the  denizens  of  tlie  skin, 
though  ii8ually  harmless  and  Baprophytic,  may,  by  being  pasaed  through 
animals,  assume  virulent  propcrtiea  iudistinguishable  from  those  of  the 
8taphylococcu8  pyogene8  albus.  Similarly,  the  streptococcus  pyogene8  is 
generally  adniitted  t^j  be  a  lesa  virulent  condition  of  bhe  streptococcus 
eiyBipelutis.  Several  bact^riologists  have  attempted  to  cla88ify  the  various 
species  of  bacteria  which  are  geucrally  present  in  the  healthy  stratum 
corneum,  and  complicated  lists  of  them  have  been  published,  but  these  differ 
to  Buch  an  estent  in  the  number  of  the  organisms  included,  and  in  the 
tjpes  which  are  regarded  as  pathogenic,  that  they  are  of  comparatively  little 
value,  and  they  only  serve  to  emphasise  the  difficulties  of  the  subject. 
These  difticulties  are  in  great  |)art  due  to  the  fact  that  it  is  alumst  im- 
pf«8iblo  to  draw  a  hanl  and  fast  line  hetween  bacteria  which  aro  sHglit]y 
}>athogenic  and  those  which  cause  no  apparent  tliaturbance.  At  the  present 
tirne  the  confusion  is  increased  by  the  endeavour  on  the  part  of  several 
woll-known  observers  to  find  specific  pathogenic  characteristics  in  almost 
every  micro-organism  which  they  find  on  the  skin,  and  the  equally 
strenuoua  eHbrt  on  the  part  of  »»thers  to  liiuit  the  nuuil>cr  of  sjiecific  micro- 
organisms  by  simply  regarding  the  majority  of  them  aa  ditierent  stages  of 
a  few  poI>Ti»oq)!uc  type8. 

It  wiU  be  possible  here  to  refer  to  only  a  few  of  the  bacteria  which  are 
commonly  found  in  the  healthy  epidermis,  and  to  the  most  important  of 
those  which  aro  pathogenic  and  cause  various  forms  uf  demiatitis. 

For  purposes  of  convenience  the  latter  will  be  described  under  the 
heading  of  the  diseases  with  which  they  have  been  identitiet.1,  arrange«! 
in  alphal>eticftl  order. 

Bacteria  present  on  the  Healtht  Skin. — A  list  of  the  bacteria  wliich 
inay  be  present  on  the  healthy  stratum  corneum,  and  \vhich  lead  there  a 
Baprophytic  exi8tence,  either  owing  to  their  occurring  in  sniall  uumbers,  or 
being  in  a  state  of  diminiahcd  \'irulence,  wouId  of  nece.ssity  be  a  long  one. 
Only  a  few  of  the  more  common  of  these  need  l»e  mentionetL* 

Bacillus  epidermidi$ :  obtained  from  the  skin  between  the  toes,  and  from 
the  epidermic  scales  (Bordoni-Uffredezzi)  (2). 

Bacilli :  2'8  fi  to  6*3  /i  in  length,  and  0*3  fi  in  breadth ;  grow  slowly  on 
gelatine  and  do  not  liquefy  it ;  aerobic 

Bacilhu  epidemiidu  capsulatus :  obtained  by  Lammaa  (3)  from  ecrapiugs 
of  the  skin  between  the  toe& 

Bacilli :  large.  motile,  with  rorinded  ends,  and  generally  (x;curring  in 
pairs ;  capsuh*  fomia  in  gelatine  cultures ;  on  gelatine  it  grow8  in  irregularly 
ahaped  bluish  colonies  \vhich  evolve  gas,  and  emit  a  peculiar  odour. 

Bacillus  JiuorKscens  epid^rmidis :  obtained  by  Damman  (3)  from  the  tip 
of  the  finger  after  tboroughly  wa8hing  with  abeolute  alcohol 

Bacilli :  motile,  U8ually  arranged  end  to  end  in  pairs ;  liquefy  gelatine 
rapidlj  with  tluorescence,  the  liquefied  gelatine  showing  an  upper  green 
layer  and  a  lo\ver  fluorescent  one.     This  bacillus  resembles,  if  it  be  not 

*  For  a  more  eztanded  lUt,  lee  OaUoway'j  articie  iu  Allbutt'«  Syttšrn  o/ Mtdicint^  to  which 
th«  wnter  U  indehted  for  much  ansiAtauce  in  preparing  this  articie. 
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identical  with,  B.  fluoreacens  liquefacieiis  of  Flugge,  and  the  B.  fluorescena 
licjuefaciena  minutissiuius  of  Unna. 

Bacili  tcs  gelatinos^as :  obtaiued  from  thti  Bkin  b6twBeD  the  toes. 

Bacilli :  slender,  motile,  mth  dlstinct  capaula  and  often  beaded  like 
tubercle  bacilli ;  gelatine  cultivationsi  produce  a  colourlesa  transparent 
gelatinouB  material,  whicli  being  incorporatod  with  the  purelj  chromogenic 
organisni  bas  a  granular  or  mottled  appearance ;  })late-colonieB  are  rusty 
brown  in  colour  on  microscopical  esamination,  and  yellowi8h  to  the  naked 
eye. 

Bacillus  graveolens :  obtainod  Troni  between  the  toes  (Bordoni  - 
Uffredezzi)  (2). 

Bacilli :  short,  liquefy  gelatine,  and  give  off  a  fetid  odour  like  that  of 
the  feet. 

Badllus  aureus :  deacribed  by  Tommaaoli  (4)  as  occurring  in  the 
epidermis. 

Bacilli:  8lightly  bent;  1'5  /x  to  4  /a  in  length,  and  0'5  ^  in  breadth ; 
arranged  parallel  iu  pairs  or  groups ;  grow  on  gelatine  as  irregular  whitish 
yellow  colonies,  and  do  not  Iiquefy  it. 

(The  Kanie  observer  deseribes  6  bacilli,  10  cocci,  and  6  yea8t8  as  being 
present  iu  any  scale  from  the  epiderniis.) 

Microctycctis  Jiuorescens  suhsidena:  obtained  from  the  healthy  epi- 
dermis. 

Micrococci :  in  irregular  groups  or  short  chaina ;  form  pale  yellow 
creamy  colonies  on  gelatine  ;  do  not  hquefy  it. 

Staph^locvccus  ejndermidis  albus  of  Welch  (5) :  the  most  conatant denizen 
of  the  skiii ;  closely  resembles  S.  pyogene8  albus  except  that  it  is  much  less 
virulent ;  liquetie8  gelatine  more  8lowly,  and  coagiilates  niilk  more  feebly  ;  is 
genenilly  regarded  as  a  les«  virulent  atage  of  the  ordinary  white  8taphylo- 
coccus ;  is  the  same  as  the  S.  cutis  communia  of  Sabouraud ;  on  gelatine 
it  forms  opaque  whiti8h  colonies  like  porcelain,  with  irregularly  rounded 
edges;  on  agar  the  colonies  are  generally  smaller  than  those  of  the  S. 
pyogenea  albua 

Foiyinorpkic  coccus  of  Cedercreutz  (6):  assumea  dilTerent  appearances 
according  to  the  medium  on  which  it  is  growing,  the  temperature,  and  its 
State  of  virulence ;  said  by  Cedercreutz  to  have  been  varioualy  deacribed  aa., 
the  morococcuH  (Unna),  S,  eutis  cornmiinia  (Sabouraud),  and  S.  epidermidiff 
albua  (Welch),  aud  under  dillereut  circumstances  by  "Demme  (1886), 
Claessen  (1893),  BuUoch  (1895),  Whiphttm  (1886),  Berholm  (1900),  and 
Whitfield  (1900)."  On  ordinary  geloae  it  may  "assume  ali  tints,  from  a  milk- 
white  to  tt  golden  yeUow,  and  on  gelatine  the  culture  preaenta  a  canary 
yellow  colour."  It  prefera  Klightly  acid  or  neutral  media.  Aa  a  rule  it 
neither  liquefies  gelatine  nor  coagulates  luilk ;  it  variea  considerably  in 
size  and  form,  and  may  assume  a  Hask-shape  ("  iia-sk-shaped  bacilli ") ;  it 
frequcntly  occurs  aa  diplococci. 

Staph^lococcus  Jlavcsceiis :  obtaiued  by  Damumn  (2)  from  the  akin  of 
the  toes  and  genito-crural  folds. 

Staphylococci :  form  yellowiah  colonies ;  begin  to  liquefy  gelatine  in. 
three  to  8ix  daya 

Bacteria  identifieh  with  various  Diseases  of  thk  Skin. — Acnk 
VuL(;aris. — The  formation  of  the  acue  pustule  is  alway8  preceded  by  the 
plugging  of  the  pilo-aebaceoua  follicle  by  a  comedo. 

1.  Bacteria  fodnd  in  the  combdo. 

(a)  Microbacilli  of  Sahouraud  (7)  dnd  Unna  (8)  and  BacUlu^  aenea  of 
Gilchrist  (9). 
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Believed  by  these  observers  to  be  the  speciiic  cause  of  tbe  oomedo,  and 
by  Unna  to  have  pyogenic  pro]>erLies  in  addition. 

Microbacilli :  1*25  /i  to  1-5  fi  in  length,  and  0*3  ^  to  05  /i  in  breadth, 
Assiimes  two  fonns:  (1)  young  bacilli,  resembling  cocci,  ovoid  or  barrel- 
shaped,  with  a  capeule,  and  (2)  old  bacilli,  longer,  gigmoid»  united  in  chaina 
or  arranged  in  bundles ;  stain  with  Gnim*s  method.  On  &al>ouraud'a  special 
medium  coloniea  develop  on  the  foarth  day,  aud  twenty  hours  after  take 
the  form  of  brick-red  cones;  frequently  grow  in  associatioa  with  S.  cutis 
comniunis,  but  in  twenty-eight  days  the  porcelain-like  culture  of  the  Btaphy- 
lococcus  dies,  and  that  of  the  microbaciillua  remaina  pure;  inoculatioua  on 
tbe  skin  from  cultures  gave  negative  results. 

(b)  Flask-skaped  bacilli :  B.  asciformis,  Balloon  bocillua  (Hodara) ;  B. 
bouteille  (Sabouraud)  (7);  situated  about  the  head  and  mautle  of  the 
comedo;  they  invanahly  grow  in  aasociation  with  tho  S.  cutis  tioiuinunia, 
aud  it  has  been  suggested  that  they  are  degenerate  involuted  foruiB  of  that 
znicro-organism. 

Bacilli :  generally  gourd  or  flask-shaped,  with  a  large  spherical  portion 
surmoiinted  by  a  small  rounded  proce&s,  but  they  may  be  oval,  round, 
barrel-8hajwd,  or  thread-like ;  5  /i  in  lengtli  or  longer ;  arranged  ueually  in 
groups,  Btained  by  Gram'«  method ;  in  fluid  media  they  form  a  deposit  like 
sand,  and  on  solid  media  they  grow  as  whitish  radiate  coloniea. 

(e)  Dijiloc.occi,  sm/iJl  cocci  which  do  not  liquefy  gelatine,  large  cocci  which 
liquefy  it,  and  S.  epidermidis  albiis  have  alao  been  describe<l  in  cumedones. 

2.  Bactebia  focnd  in  the  acnk  pustule:  Staphylococcu8  j^ogenes 
alhus,  av/reut,  and  various  toTul<e. 

AcNE  NECROTICA  8KU  VARiOLiFOUMis :  (rt)  MicrobociUi  (Sabouraud); 
(b)  S.  pgogencs  aureus. — The  microbacilli,  acconling  to  Saboumud,  are  onIy 
present  in  the  initial  etage  of  acne  necrotica,  and  the  peculiar  necrotic 
pustule  is  believed  by  him  to  be  due  to  the  8ymbiosiB  of  both  these  micro- 
organism& 

Alopegia  Areata, — The  parasitic  origin  of  at  loaat  one  type  of  alopecia 
areata  has  recently  been  strongly  iidvocated,  namely,  the  type  in  which  the 
early  lesions  appear  as  small  pinkish  iD[lammatory  patches,  dotted  over 
with  seborrhoic  plugs,  and  frequently  associated  vdth  pityriasia  of  the 
Bcalp. 

Sabouraud  (7)  haa  isolated  fifteen  speciea  of  micro-organisms  from  euch 
a  čase.  one  of  which,  the  mi^^robacillics  (vide  p.  138),  he  couaiders  to  be 
specific.  Though  several  experiment8  have  been  recorded  vrhere  bald 
patches  are  aaid  to  have  appeared  after  the  subcntaneous  inocuktion  of 
microbocilh,  the  evidence  is  not  yet  sutficient  to  be  convincing. 

Norman  Wulker  (10)  jdanted  stunipa  from  a  number  of  cases  of  alopecia 
areata  on  Sabouraud'8  medium.  but  wiLh  one  exception,  in  vhich  he  obtained 
a  brick-red  culture  of  microbacilli,  aH  the  hairs  grew  porcelain-like  cultures 
of  S.  epidermidis  a]bu& 

Carbuncle,  due  to  the  ordinarg  pyogenic  cocci:  Staphylococcu8 
ptjogcTUS  aureus  ;  Staphylococcus  pyogen€S  albus ;  Staphylococcus  pgogencs 
citreu$  ;  Streptococcus  pyogenes, 

Chanckoid,  oh  ulcus  mollb:  said  by  Ducrey  to  be  due  to  a  strepto- 
bacilluB. 

(1)  Streptobaeillus  qf  Ducreg  (11):  1-4/Along  by  0*5  /i  broad ;  round- 
ended ;  generally  suranged  in  cliains.  decolorised  by  Gram 's  method  ;  grow8 
on  a  misture  of  human  blood  serum  and  agar  (Petersen  (12)),  and  tm  blood- 
geloee  in  the  form  of  shining  vvhitish  colonies ;  ejcperimental  iuuculutiou  of 
four  caseB  by  Besan^on  gave  poeitive  results. 
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Unna  has  described  a  streptobacillus  as  specific  which  is  similar  to  that 
of  Ducrey;  other  observers  deny  that  the  streptococcus  has  specific 
characters. 

(2)  OrdinaTy  pyogenic  coeci. 

Cheiro-pompholvx,  or  Dtsidrosis  :  now  generally  believed  to  be  due  to 
a  parasite ;  Uiina  (13)  has  described  a  peculiar  bacillus  vrhich  he  claims  to 
be  specific. 

Bacilli :  2*5  /i  to  3*5  /i  in  length  and  0'5  /x  in  breadth ;  arranged  singly  in 
groupe  of  four  to  8ix,  or  on  short  threads  ;  flourishes  in  8weat 

EcTHVMA ;  due  to  the  inoculation  of  pjogenic  cocci  in  badly  nourished 
and  weakly  resistant  individuals.  In  one  čase  of  ecthyraa  t^rdbrant,  B. 
pyooyaneu«  was  identitieil  (Ehler'8). 

EczKMA. — There  are  at  present  two  opposing  view8  regarding  the  origin 
of  true  papiilo-vesicular  eczema^  which  may  be  termed  the  amicrobic  and 
the  microbic  theoriea  According  to  the  former  \'iew  the  voaiclea  of  oczema 
are  at  first  sterile,  and  only  become  inv;uled  8econdarily  by  pyogenic 
organisma,  though  it  is  generally  adiuitted  that  the  latter  play  an  important 
part  in  the  complete  evolutiou  of  the  lesions ;  and  according  to  the  second 
theory,  eczeina  is  a  local  parasitic  disease  due  to  the  action  of  one  or  several 
micro-organisniH.  Moberg  anil  Unna  (14)  have  iaolated  twenty-three  dilFerent 
varieties  of  cocci  froni  the  akiu  iu  a  aeries  of  cases  of  eczeuia  iiicludiug 
eczema  Beborrhoicum,  of  \vhiGh  twelve  were  harmlesa  and  eleven  pathogenic ; 
two  of  these  were  capable  of  producing  eozenia  by  inoculation  on  the 
human  skin.  Flask-shaped  bacifli  are  frequently  present.  Other  observers 
conaider  eczema  to  be  8Lmply  due  to  8taphylococci  (Bockhart  (15, 16)  Bender, 
Gerlacli).  Staphylococci  pruducing  white  culturea  have  been  bolated  by 
GaIloway  and  Eyre  (17)  from  four  cases  of  acute  papulo  -  vesicular 
eczema. 

EczKMA  Seborrhoicum  or  Seborrhoic  Dkrmatitis.— Numerous  niicro- 
organiams  have  been  identified  with  this  conditiou,  the  most  coustanl 
being  the  S.  epidennidis  alhus  and  the  Jlask-skajied  hacilli.  Unna  descril 
a  peculiar  coccus  which  from  ita  grouping  he  nanied  the  "  morococcus.' 
TluH  organiani  is  nnw  genemliy  admitXed  to  be  identical  with  the  S. 
epidermidis  albus.  Owing  partly  to  ita  confused  terminology  this  subject 
is  at  present  in  a  too  chaotic  condition  to  demand  more  than  a  passing 
reference. 

Ehvthema  noi>osum:  Derame'3  bacilli  and  variouB  cocci  have  been 
detected  in  the  blood. 

Bacilli  of  Demme  (18):  2*2  /a  to  2-5  fi  in  length,  and  0*5  ^  to  0'7  /*  in 
breadth  ;  rounded  eiids ;  stained  by  Gram'8  method ;  inoculated  on  the  skin 
or  injected  into  the  blood  of  guinea-piga  it  produced  an  eruption  resem- 
bling  E.  uodofluiu  which  waB  foUowed  by  gangrene. 

Framdcesia,  see  Yaws. 

FuRUNCULOSls :  due  to  the  organiame  of  suppuration. 

Ganghene:  several  micro-organisma  have  been  identified  in  thcvariouB 
fonns  of  gjingrene.  Veillon  and  Hallo  (19)  iaolated  a  hncillua  from  the  pua 
of  an  unopened  abscess  in  a  čase  of  diaseminated  gangrene  in  a  child. 

Bacilli:  about  the  size  of  the  Kleb8-La?fHer  bacillus  of  diphtheria  ; 
straight  or  Blightly  curved ;  often  arranged  in  paiia  like  a  V  ;  grow  ou  agar 
iu  the  form  of  greyi8h  white  colonies  which  einit  a  sour  amell;  identical 
with  the  B.  ramosus  of  Veillon  and  Zuber  (20).  A  8omewhat  similar 
bacillus  •wa8  detected  by  Matzenauer  in  hoapital  gangrene  (21).  Other 
micro-organisma  occur,  namely  strcptococci,  siaphi/tococci,  and  B.  pyocyane%t3. 

iMPETiGO.^a)  Simple  impetigo  is  due  to  the  inoculation  of  virulent 
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pjogenio  micro-organisiiifi  on  anj  abraded  ur  weakly  resiatant  portion  of 
the  skiu. 

(6)  Impetigo  of  Bockhart  (22)  ia  a  follicular  diseaae  due  to  the  inocula- 
tion  of  the  hair-follicles  with  stajihi/lococci, 

(c)  Impetigo  contagiosa  ie  believed  to  be  due  to  slrcptococci,  and  the 
presence  of  staphjlococci  in  the  lesionB  is  regarded  as  a  aecondarj  con- 
tamination  (Sabouraud  (23),  Gilchrist  (24),  and  Balzer.  etc.) 

Lepkosv  :  most  prnbably  due  to  the  B.  leptrn  of  Hansen  (25). 

Bacilli ;  5  /1  to  G  /A  iu  length,  and  1  }i  in  breadth  ;  closelj  resemble  tubercle 
baciUi,  but  are  leas  curved  and  more  pointed ;  stain  like  tubercle  bacilli ; 
thej  have  not  been  succeasfidly  cultivated  outside  the  bodj,  and  inoculation 
experiiuent8,  except  in  a  few  doubtful  instances.  ha  ve  given  negative  results ; 
occur  in  the  granulomata  of  leproHy,  in  old  lesions  of  anffiathetic  leprofiy,  and 
in  nearlj  ali  the  tissues  of  the  bodj  except  the  musclee,  jointa,  and  epinal 
oord. 

Mvcosis  KUNGOn)ES:  nunierous  cocci  and  bacilli  have  been  identified  in 
the  breaking  down  leaions,  but  these  have  probably  no  cauaal  relation  to  the 
disease.  M'Vail,  Murraj,  and  Atkinaon  (26)  have  isolated  b.  peculiar  amall 
hacillus  in  their  čase. 

Bacilli :  1  /i  to  2*5  fi  in  length  and  0*75  /a  in  breadth ;  eingle  or  in  pairs ; 
sluggiahlj  motile ;  stained  by  Gram'8  method ;  aerobic,  with  difliculty  anaerobic; 
grow  in  agar  in  the  form  of  creamj  white  colonies,  from  the  margin  of 
\vhich  short,  line,  hair-like  rajs  penetrate  in  to  the  medium ;  liquefy  gelatine; 
Bubcutaneous  injection  in  rabbits  causes  death  in  twelve  to  sizteen  day8, 
bacilli  being  found  in  the  enlarged  Iymphatica 

Pbmphigus.  —  ACTTTK  PEMPHIGUS :  Pemet  and  Bulloch  (27),  have 
isol&ted  diplococci  froni  the  buUa?. 

Diplocricci :  about  one-half  longer  than  a  gonococcua ;  grow  on  blood 
serum  with  characteristic  colonies;  pathogenic  to  rabbita  Diihnhardt 
(28)  has  identitied  a  aimilar  diplococcua  ia  ulmmic  pemphigua. 

In  PEMPHIGUS  KEONATORUM  the  ordinary  pyogenic  cocci  are  preaent  in 
large  numbers. 

PuRPUKA :  numeroua  micro-organiama  have  been  deaoribed  in  the  dilated 
vessels  in  P.  hasmorrhagica,  for  example  streptococci,  pneumoeocci,  and  £.  coU 
eomrnunU.  In  a  fatal  čase  Kolb  (29)  deecribed  a  ahort  oval  hacillm 
(Bacterium  h^morrhagicum). 

Bacilli :  0*8  /i  to  0*5  fi  in  length,  and  0*4  /*  to  0*8  /*  in  breadth  ;  arranged 
in  pairs ;  not  motile ;  grow  Blowly  on  gelatine  without  liquefying  it,  forming 
whiti8b  colonies ;  produced  purpuric  lesions  whon .  inoculat^  on  mice, 
guinea-pigs,  and  dogs. 

PvoDERMiA :  due  tO  the  pyogenxc  eocci ;  S.  pyogene6  av/reus,  alhus, 
eiirevs,  eereu9  (Uhus  and  cereus  Jlat>us  ;  streptococcus  p^ogenes ;  and  occaaion- 
ally  B.  pyocyaneuH  and  B.  coli  comrnunis. 

Rhinoscleroma  :  specilic  short  hacillus  deseribed  by  v.  Friach  (30). 

Bacilli :  2  /i  in  length  and  0'5  /x  in  breadth ;  rounded  ends ;  enclosed  in 
a  gelatinouB  capsule  ;  arranged  aingly  or  in  cliaracteriatic  grouja  lying  in  a 
gloea;  aituated  in  the  protoplaam  of  Mikulicz'8  cella,  or  free  in  the  lymph 
spaces ;  form  shiny  pin-head  coloniea  on  gelatine,  and  do  not  liquefyit; 
pathogenic  to  mice  and  guinea*pig8,  but  did  not  cause  rhinoscleroma 
when  inooulated. 

Sebokrhcea  oleosa  :  coneidered  by  Sabuuraud  to  be  due  to  the  mtcro- 
hanUlm  (31)  (page  138). 

Stpuilis:  various  micro-organisms  have  from  tirne  to  time  been  deseribed 
in  connection  with  the  leaiona  of  8yphiliSj  and  aeveral  have  been  put  for- 
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ward  a8  the  specific  cause  of  the  diseaae.  Bacilli  have  been  deacribed  hj 
Lustgarteii  (32),  Jullien,  v.  Niessen,  and  otliers,  and  cocci  by  Diese  and 
Taguchi.  Of  these  micro-organisma  the  Ijest  known  ifl  Lu8tgarten*8 
bacilluB. 

Bacilli:  35  /x  to  4*5  >x  in  length,  and  0*28  ^  in  breadth;  straight  or 
curved,  enda  clubbed ;  stain  by  Ziehl-Neel8en*8  method ;  resemble  the 
smegnia  ^»acilli ;  have  not  been  succcsfiruUj  cultivated  ontside  the  body. 

TRiCHORRHEXis  NODOsA  :  Hodara  (33)  and  Spiegler  (34)  have  identified 
peculiar  bacilli  in  the  shafts  and  foHicles  of  the  affected  haira. 

Bacilli :  1  /x  to  6  ^  in  length  or  longer,  and  0'3  /i  in  breadth  ;  rounded  ends, 
stained  in  the  hairs  hj  aniline  gentian-violet  and  by  the  other  methods  for 
staining  the  fungi  ol"  ringworm  in  the  hairs;  grow  on  agar  in  the  form  of 
small  round,  whiti8h  grey  coloniea  which  tend  to  Ijecome  confluent ;  liquef7 

felatine  3lowly ;  inocalation  from  culturea  produced  the  diseaae  in  previoualj 
ealthy  haira. 

Eaymond  has  deacribod  a  diplococcus. 

TuBERCULOSls  cuTis :  due  to  Koch'8  tuhercle  bacillus.  It  haa  l»een 
found  in  lupua  vulgaris,  tuberculosia  vemicosa  cutia,  and  erythema 
induratuni — Bazin. 

Yaws  :  several  mifro-organisnis  have  been  isulated  in  aseociation  with 
the  lesions  of  yaw8,  and  have  been  regarded  as  specific  by  those  wlio 
deacrilrtid  them ;  but  specitic  charactera  have  not  been  Uefinitely  establiBhed 
in  any  of  them.  Among  these  are  a  yeast  (Powell  (35)),  a  haciUus 
(Breda  (36)),  aud  a  micrococcus  (Nicholls  and  Watt8  (37)). 
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DiSKASES  OF  THK  SwKAT  OR  CoiL  Glands. — It  is  now  generallj  admitted 
that  these  glands  excrcte  an  oily  fluid  as  wcll  as  the  salLie  tiuid  kDown  as 
Bweat.  On  certaiii  regions  of  the  skin — uotably  un  the  jMiiins  and  Boles — 
they  alone  are  concerned  in  tlie  lubricatum  oi"  the  skin  so  very  uece88ary  in 
these  situations.  It  is  probable  that  a  deiiciency  iu  this  t>ily  excretion  has 
a  more  important  connecfcion  with  manj  diseases  than  has  hitherto  been 
supposed. 

Certain  definite  organic  diseases  are  sometimes,  though  rarely,  observed. 
Cy8tB  may  form  deep  down  in  the  course  of  the  duct  (hydrocy8tonia},  and 
suppuration  occasionally  occurs  (hydroadeniti8).  Localised  suppuration 
in  a  sweat  gland  is  probably  the  starting-point  of  boils  in  the  axillaty 
region,  where  the  glands  are  especially  large. 

SudamiTia  or  cry8tallina  is  the  term  applied  to  the  lesions  produced  in 
oertain  diseases  accompanied  by  escessive  8weating.  The  8weac  pore  is 
obstructed  at  i  te  outlet,  and  the  reeult  is  the  appearance  on  the  skin  of  a 
clear  vesicle,  vhich  looks  like  a  drop  of  free  fluid,  but  whicli,  when  touched, 
is  found  to  t«  covered  by  an  extremely  thiu  Iayer  of  homy  cella 

Miliaria,  which  is  often  coufuaed  with  tliis  condition,  is  a  form  of  in- 
flammation  of  the  skin,  and  should  not  be  classed  among  the  diseases  of  the 
fiweat  glands. 

The  functioual  diseases  are  the  more  common  and  the  more  im^mrtant. 

ff^ptridrods,  or  excessive  8weating,  in  its  generalised  form,  is  a  frequent 
acoompaniment  of  constitutional  diseases,  e8pecially  certain  fevers,  in  which 
čase  it  is,  of  course,  of  8econdary  imijortaucie.  It  is  also  sometimes  inJiu- 
enced  by  uerve  impulses,  in  whioh  čase  it  may  be  distributed  over  the  area 
of  a  particular  nerve,  and  is  therefore  frequently  unilateral.  Tliere  is  often 
general  sweating  in  ausemia,  and  in  some  cases  of  hy8teria,  while  in  alcohol- 
ism  the  skin  often  has  a  damp,  clammy  feeling  from  exce8«ive  secretion  of 
Bweat. 

Certain  regions  of  the  body  are,  however,  8p€cially  liable  to  localiud 
hyptridro8is.  These  are  the  scalp,  e8pecially  in  prematnre  alopecia,  the 
axilla?,  the  groins,  and  the  hands  and  feet.  The  secretion  may  be  so 
abundaut,  cspecially  in  the  last  two^  situations,  as  to  lead  to  maceratiou  of 
the  epidermis.  The  skin,  consequently,  is  eaaily  irritated,  and  indammation 
aad  fissuring  often  occur. 

In  many  cases  of  excc8Bive  secretion  the  odour  is  unplcasant,  but  in  a 
certain  pruportion  the  »nluur  becomes  unbearable,  and  thoroug|]ly  deserves 
tlie  name  uf  bromidrosis  (/^pi/tov,  a  stench).  This  change  is  due  to  the 
the  growth  of  bactcria  in  the  sweat.  When  the  condition  affects  the  feet, 
owing  to  the  metluKi  of  foot-gear  generally  in  vogue,  the  parts  are  shut  up, 
and  the  symptoms  are  aggravated,  the  sluu  often  becoming  su  tender  that 
vralking  is  impoesible.  It  seeras  probable  that  the  bacteria  present  upon 
the  Burface  in  some  way  stimulate  the  glands  to  continued  and  increased 
secretion.  this  being  especially  likely  on  tho  i^alms  and  solea. 
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Treatment — The  general  health  of  the  patient  should  be  carefulljr 
attended  to,  and  ali  abusetf  Btopped.  AiUMuia  Hhould  Ite  correct43d  by  tlie 
administration  of  iron,  and  other  constitutioaal  diseaae  should  be  appropri- 
ately  treated. 

The  druge  whieh  have  a  repute  for  checking  the  secretion  of  8weat  are, 
curiiiuslj,  of  coiuparatively  little  value  in  this  condition.  Atnjpin  and 
lielladouna,  agaricin  and  such  like,  uaually  disappoint  the  administrator. 
According  to  Crocker,  sulphur  administered  in  large  and  repeated  doses  haa 
a  di8tinctly  beneficial  ettect.  The  local  treatment  consists  in  rigidly  eu- 
forcing  the  most  scrupulous  cleanlineHS — the  parts  being  wa8hed,  if  neces- 
8ary,  severni  times  daily — and  dressings  being  applied,  if  neces8ary,  8o  as  to 
8oa5c  up  the  fluid  as  it  is  exuded,  and  prevent  it  from  causing  maceration 
of  the  skin.  Far  axillary  hyperidroai8  frequent  bathing  with  ver}-  hot 
\vater  is  tjften  successful ;  it  generally  chocks  tlie  secretion  for  a  tirne.  The 
hands  and  leet  may  t>e  treated  by  causing  exfoLiation  of  the  epidemiifi,  by 
the  use  of  salicylic  acid,  resorcin,  or  some  other  reducing  agent.  This  is 
alway8  followed  by  some  improvement.  but  unleas  treatment  ia  coutinued 
relapae  is  inevitable. 

In  hyp€ridro8is  pedum  it  is  a  very  common  practice  to  adviae  repeated 
bathing  and  clianging  of  the  socks,  which  t)efore  they  are  put  on  should  lie 
powdered  with  a  nuxture  of  boric  acid  and  powdered  tale.  Other 
applicationa  are  Hnlutions  of  ehroiuic  acid,  \vliich  hardena  the  Kkin,  i>er- 
chloride  of  iron,  nitrate  of  eilver,  alum,  etc.  The  feet  are  often  cold,  and 
means  should  be  taken  to  improve  the  circulation  in  them  by  exercise,  the 
wearing  of  •woollen  socks,  and  easy  shoee.  Tar  is  a  remedy  which  po88ibly 
ia  not  sufficiently  u&ed  in  this  disease ;  if  the  skin  will  stand  stroug  Solu- 
tions painted  upon  it,  marked  improvement  often  foUovvs. 

Neebe  recoiumends  a  very  heroic  treatment  in  advanced  cases,  vrhich 
conaista  in  patiente  standing  for  some  secomls  in  a  flat  dish  which  contains 
just  enough  hydr'x;hloric  acid  to  cover  the  soles  of  the  feet,  which  are  the 
regions  apeciallj  aftected.  The  feet  are  then  bathed  in  an  alkaline  sohition 
and  dressed  with  some  sootliing  ointment. 

ChromidrosiSf  or  coloured  sweat,  should  alway3  bc  regarded  with  scepti- 
cism.  One  or  two  authentic  cases  have  besu  recorded  where  the  aweat  haa 
been  stained  blue,  after  oxcretion,by  the  growth  of  the  bacillus  pyocyaneu8, 
and  iustauces  are  frequent  where  the  underclothing  covering  the  axillary 
regiou  is  stained  red.  If  in  such  cases  the  hairs  in  the  axillse  are  examined, 
they  will  usually  be  found  to  be  sheatbed  with  a  dull  substance  which  con- 
sists largely  of  bacteria,  and  the  red  staining  is  brought  about  by  these  bac- 
teria.  The  ouly  cure  for  thia  condition,  which  is  very  obstinate,  ia  ahaving, 
and  the  constant  and  prolonged  applicabion  of  antiaeptics  to  the  part. 

It  is  said  that  greeu  aweat  ia  occa8tonaliy  seen  in  thoae  who  work  in  the 
mauufacture  of  the  copper  salts. 

Hftmidrosis,  or  bloody  sweat,  ia  extremely  rare,  and  any  supposed  cases 
ahould  be  investigated  most  8trictly.  Pos8ibly  the  sweat  may  be  Blightly 
blood  stained  in  hn.*mophilia. 

Sehorrh(ea, — The  derivation  of  this  name  from  sehiLni  and  /i<w,  to  flow, 
8how3  that  it  is.  etymologically,  an  incorrect  term,  and  the  word  stearrhcea 
has  been  suggested  in  its  plače.  The  word,  however,  bas  the  general  ap- 
proval,  and  la  not  likely  to  be  dispkced  It  vvas  originally  applied  \vhen 
the  Bcalea  found  on  the  acalp  were  supposed  to  be  dried-up  aebaceous  secre- 
tion, and  the  name  remoincd  when  that  vvas  sliown  to  be  incorrect. 

ilecently  ^abouraud  haa  harked  back  on  the  ancient  meaning  of  the 
word,  and  bas  sought  to  use  it  as  an  argument  for  his  theory  of  the  disease. 
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It  is  therefore  desirable  to  clear  the  ground,  ^d  to  define  the  different 
meanings  attached  to  the  aame  term  by  the  two  most  prominent  CJerman 
and  French  obaervera,  Unna  and  Sabouraud. 

Sabouraud  regards  Beborrhoea  as  a  diaeaae  produced  by  the  presence  of 
an  organism,  which  structurallj  is  a  fine  bacillua,  in  the  mouths  of  the  seba- 
ceoua  glands.  This  organism,  he  holds,  stimiilutes  and  alters  the  character 
of  the  excretion  of  the  sebaceouB  glands,  bo  thiit  it  beconiea  more  fluid. 
"When  the  stimiilation  stops  there,  and  there  is  merelj  an  increased  8upply 
of  greaee  on  the  surface  of  the  skin,  he  applies  to  it  the  old  term  of  sebor- 
rhoea  oleosa.  In  manj  casea,  however,  a  further  efiect  is  produced,  the 
moutb  of  the  gland  is  plugged  completelj  by  a  hornj  concretion,  and  the 
disease  beoomes  that  generallj  kn(.)wn  as  acne. 

Sabouraud  further  hoMs  that  the  disease  knovm  as  alopecia  areata  is 
cauBed  by  the  growth  in  the  hair  follicles  of  thia  same  bacillus. 

Unna,  who  wa8  the  creator  of  the  term  seborrlioeic  eczema,  holds  view8 
entirelj  different  from  thoee  of  ^bouraud.  According  to  liim  the  scaling 
of  the  sealp,  to  which  our  predecessors  attached  the  term  seborrhtea  sicca,  is 
the  prototjpe  of  the  disease. 

The  scalp  is  peculiarlj  tolerant  of  irritation,  and  active  counter-irritants 
applied  to  it  often  jirmluce  only  a  sliglit  amount  of  scaling,  vvhile  on  the 
smooth  skin  they  would  produce  a  veaicular  eruption  or  an  actual  blister. 
Unna  suggests  that  this  scaling  is  due  to  some  organism,  and  as  the  most 
likely  of  tnese  he  selects  the  organism  to  which  ne  has  given  the  name 
of  the  jnorococcus.  In  the  scalp,  hovvever,  organisms  are  so  numeroua 
that  it  is  extremely  difficult  to  identifj  any  one  as  the  cause  of  a 
disease. 

From  the  scalp,  wher6  it  originates,  the  disease  spreads  to  other  parts  of 
the  body,  Sometimes  it  spreads  upon  the  forehead,  where  there  is  at  once 
8hown  the  differunce  in  the  reaction  of  the  skin,  for  the  eruption  on  the 
forehead  show8  by  its  hyperiemia  much  greater  evidence  of  reaction  of  the 
skin  than  does  that  upon  the  scalp. 

Other  Gommon  seats  of  the  disease  are  the  sternal  and  interscapular 
regions,  wherc  the  eruption  takes  a  ringed  form,  and  is  often  confused  with 
ringvvorm.  Behind  the  ears.  where  the  skin  is  peculiarly  thin  and  iutolerant, 
the  reactiofi  is  great,  and  tlirid  is  frequently  exuded  upon  the  surface,  so 
that  in  this  region  the  eruption  is  moist.  The  fiezures,  too,  are  often  affected, 
and  in  the  axillte  and  groins  the  circinate  character  of  the  eniption  and  the 
resemblanoe  to  ringworm  is  uften  pronounced.  Ali  these  eruptions  on  the 
body  have  associated  with  them  a  peculiar  yeIlow  colour,  most  marked  in 
the  centre  of  the  patch.  and  Unna  suggests  that  that  is  due  to  stimulation 
of  the  8we.at  or  coil  glands,  which  ezcrete  fatty  substances  to  a  greater 
degree  than  they  norraallj  do. 

Herein,  indeed,  lies  one  of  the  main  differences  between  Unna  and 
Sabouraud,  for  Sabouraud  does  not  apnear  to  attach  any  importance  to  the 
oily  secretion  of  the  sw6at  glands,  while  he  regards  dandruff,  which  has  ali 
aloug  been  regarded  as  8ynonymou8  with  dry  Heborrhcta,  a«  a  totally  dilTerent 
disease,  for  which  he  suggests  the  use  of  the  old  name  of  pityria8is.  It  is 
one  of  the  difficulties  of  derniatology  that  its  exponenta  have  too  often  felt 
constrained  to  endeavour  to  fit  new  theories  on  to  the  old  names. 

When  the  eruption  spreads,  os  it  not  infrequently  does,  to  the  limbs, 
the  tendency  to  the  exud»ition  of  fiuid  becomes  mucb  less.  There  is  but 
lattle  evidence  of  any  increased  secretion  of  oil,  and  the  spote,  U6ually  rounded, 
are  pink  in  colour,  are  covered  >vith  silvery  scalea.  and  are  indeed  in  the 
opinion  of  manj,  including  the  present  \vriter,  indistinguiahable  from  the 
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: — ThK  musemijL  s^casmeat  ai  aeiionhoeM  dependa  on  the 
3V:>S3itaia  if  :afr  uL-anofirazis  ibcs.  tiutt  tbe  disesae  oanunences,  and  bas 
jB  sns  TTtt?*f-3mc  «ac  zi  die  «alp.  and  the  diaeaae  <mi  tbe  bodj,  though  it 
■M  ibotR  4^7  ^c  m  ^  vin  inertuhlj  Rtnm  onkas  tbe  scalp  is  brought 
jMiAi  fc  1— iTjV  ^.maiam.  T!l3  b  fae«  attained  by  &eqiient  waahing,  and  for 
-žiskc  ft.  iimi  «i«Q  2  »  ae  pcefaied  to  a  bard  ona  The  well-known  Hebra's 
f*^  tOicz.  -rnjšui  »osiatB  of  two  parts  of  soft  soap  and  one  of  špirita  of 
vou.  š  !sru£zu7  as  <AaeioQS  as  an  j. 

Tje  li^i  Aiiuld  be  w«c  wich  wann  water,  then  some  soap  špirit  poured 
tir=ftci"  :£  ^b*  scah-.  »iiich  shoold  be  vigorouslj  shampooed  for  five 
Tinrv*  ^lir^ak^^  the  kther  most  be  tboroughlj  wa8hed  out  and  the 
zti^i  irjrti  7-irLAlrS  often  complain  that  the  proceeding  is  very  irksome, 
^Zii  :Ji.t*  ':~^  ^i^  '~  *P^  ^'"''  ^  matted  after  its  use.  This,  however,  is 
-Bt^^;-^-  :«yiz^  :o  th<e  f/*ct  that  the  soap  has  not  been  thoroughlj  washed 
^  -t'  :£c  lAn  In  slight  casea  the  repetition  of  this  twice  a  week  will 
^jCjj-^  -.-J  'irev  the  diseaae  under,  and  eventuallj  to  cure  it;  but  if  the 
jžaijji^  i*  nior^  severe,  further  means  must  be  emplojed. 

Tbi^re  are  two  dmgs  which  have  a  very  marked  influence  on  the  catarrh 
crf  5eborrh<£a,  viz-.  sulphur  and  salicjlic  acid,  and  they  may  be  applied  to 
the  ^:alp  in  a  very  much  more  concentrated  form  than  they  can  to  the  rest 
of  the  bodv.  Indeed  it  is  usuallj  necessarf  to  warn  the  patient  that  the 
haml*  most  be  wa8hed  immediatelj  after  making  the  application.  for  if  an 
ointment  of  say  10  per  cent  salicjlic  acid  is  applied  with  the  fingeis.  these 
verr  soon  show  signs  of  its  action  in  persistent  desquamation- 

4  usefol  apphcation  for  ordinary  cases  consists  of  half  a  diachm  each  of 
Rolphur  and  8alicyhc  with  1  oz.  of  vaseline.  The  mixiifioauon  of  v^ja^lice, 
known  as  valsol,  which  is  an  oily-looking  fluid,  may  h?  U5i?d  ii:^:^d  of 
vaselina     It  is  more  eaBily  rubbed  in,  and  is  not  so  gn?«^  ;^  ihe  criin^iiv 

•  the  eruption  on  the  body  washing  is  geneKdlr  issiisis^d.  'c^c:  :2>» 

tion  must  vary  with  the  form  of  intiammajion  ^iah  w5ix'h  ibr  šiia 

Thns  if  the  eruption  is  moist,  powders  or  ^^i^siet«  JCif  to  S?  rr«5*r::«d 

lanentsand  if  the  eruption  is  very  widesi>Wi*ti  %  l:at:ii  Wkj  '>i  :ast*i 

Mdv  indicated,  the  smooth  skin  will  noc  scu::c  :bf  smu?  iCKcir*^   :£ 

ation  as  will  the  scalp,  and  from  ten  :o  «wMt3T  otc«  «  i«ta.  ;c  ič* 
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prcparations  is  probablj  os  inuch  as  is  generally  useful.  In  tho  drier  forms 
of  the  eruption  Hulphur  iIobh  not  seem  to  Buit  so  well,  and  shculd  be  ouiitted 
from  the  preecriptiona  in  such  cases. 

Treatnient  must  be  kept  up  for  a  considerable  tirne  after  the  disease 
bas  apparentlj  dlsappeared,  otherwi8e  relapses  will  occur. 

In  alopecia  seborrhoica  the  treatment  alreadj  reconunended  for 
seburrhcea  is  geuBraI]y  the  most  eflicacious.  The  cure  of  the  disease  which 
is  producing  the  baldness  is  of  much  greater  importanoe  than  the  stimula* 
tion  by  milil  counter-irritants  often  advised,  for  the  skin  is  alreadj  8ufficiently 
Btimulated  by  the  diseasa 

In  rosacea  the  treatment  of  the  scalp  is  of  priinary  importanoe,  Indeed 
it  is  even  possible  to  leave  the  face  altogether  alone  and  yet  get  a  good 
result.  Recovery,  however,  is  hastened  by  simultaneous  treatment  of  the 
eruption  on  the  face  by  a  lotion  coutaining  sulphurand  Konie  bland  powder, 
such  as  calamine  and  uxide  of  zine,  made  up  m  as  to  form  a  pretty  thick 
lotion.  Glycerine  is  sometimes  added  to  this,  but  it  does  nut  Buit  ali  cases, 
and  really  is  not  an  urgent  nece8sity  in  the  preseription,  for  the  bottle 
containing  the  lotion  can  be  ahaken  vigorou8ly  hefore  each  applieation. 
Recently  the  chloride  of  adrenalin  ban  b*ieii  rocommeuded  as  a  remedy  for 
rosacea.  It  is  administered  internally  and  applied  ]ocally,  but  in  the 
■WTiter'8  experience  it  only  produced  temporarj'  improvement  in  cases  which 
8ubsequently  rapidly  improved  under  the  treatment  already  recommended. 

DisKASES  OF  THE  Sebaceous  Glandb. — The  sebaceous  glands  vary  in 
size  in  dilferent  parts  uf  the  l>ody.  They  are  specially  large  upon  the  face, 
and  in  tlds  situation  their  mouths  are  occa8ionally  inhabited  by  a  parasite, 
the  acarus  follicu lomni,  a  paraaite  entirely  harmlesa,  though  at  one  time  it 
wa8  looked  upon  as  the  pnjbable  cAune  of  acne  vulgaris.  AbHceasea  oucasion- 
ally  occur  in  the  glanda,  wluch,  however,  soon  extend  beyond  their  confines, 
and  spread  into  the  tissues  around.  They  may  be  occaaionally  the  starting- 
point  of  new  growths.  and  the  8imilarity  in  structure  between  them  and 
certain  rodent  cancers  has  misled  many  ol^ser^-ers  to  the  conclusion  that 
that  disease  is  a  carcinoma  of  the  sebaceous  glands. 

The  disease  kiiown  as  adenoma  sehacemn  is  cortainly  not  in  every 
instance  correctly  named.  It  is  a  disease  which  occurs  in  children  \vhoae 
men  tal  development  is  restrictcd.  There  is  often  a  )iistory  of  tits  in  infancy, 
and  there  are  some  who  have  suggested  that  the  disease  may  |H(B8ibly  l»e  in 
some  way  producetl  by  the  bromide  of  potassium  ufiually  administered  in 
such  cases. 

The  disease  consista  in  the  development  of  a  number  of  papules  varjing 
in  size,  spread  ali  over  the  face,  but  particularly  in  its  central  division. 
They  also  occur  upon  the  trunk,  wliere  they  are  not  iiifrequently  associated 
with  smaU  fibrous  tumours.  In  many  cases  the  grovths  are  of  the  type  of 
Ijmpbangioma,  in  others  they  are  fibrous,  and  it  would  »eem  that  their 
£requent  occurrence  upon  the  face,  wbere  the  8el>aceouH  glands  are  noniiaIly 
Lirge,  bas  l>een  overlooked  in  the  estimation  of  the  size  of  these  structures 
found  iu  the  sections  of  the  lesions. 

The  only  successfnl  treatment  is  by  destruction  of  the  nodules,  either 
individually  by  electTolyBi8,  or  by  ironing  the  aflected  region  with  the 
thermo-cautcTy,  so  as  to  de8troy  them  whole8ale. 

UTEIIATURE.— Teit-Booki  of  Hebra,  K»poai,  Enwma8  Wilaon,  TUbury  Fox,  etc— 
Saboravo.  t€i  maittditM  t4hfjrrkiiqiut.  ParU,  1002. — Unna.  Hx$tijpathotogy  of  tht  Skin, 
1896, — Prtx<ediHy  IntemcU.  D^matol.  Congrtfs,  1889. — Annnlta  de  VernuUoloffi«.  June  1890, 
— Brit,  n.  of  Dermatolog^.  Jan.  \S90.—Arehwf.  Ikrmatologie,  lfi91,  p.  375.— >lreAiW5  d« 
if(tf.  npihimental.  Jau.  1893.— i/and/jA. /.  praet.  DernuUologie,  1892,  p.  129,  — BlDBL. 
{TfUše  de  P^ris),  1901.— Oai.etti.     {Tkite  dt  Paru),  1901. 
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Lcpus. — Clinical  Keatures. — The  tubercle  bncillus  maj  reach  the  skin 
by  more  than  oue  route,  and  uccordiug  to  this  and  the  reaction  of  the 
patient  to  the  germ,  the  appearances  produced  varj. 

Lupus  vulgaris  may  be  looked  upon  as  the  tjrpical  tuberculosis  of  the  skin. 
It  is  hy  far  the  most  common,  and  it  ia  the  chief  in  ituportance  and  gravitj. 

It  prcRcnts  manj  clinical  varieties,  ali  having  in  common  the  presence 
of  the  tubercle  bacillus,  along  with  thoae  patholo^cal  chaugea  which  we  are 
familiar  with  as  charaoteristic  of  the  reaction  of  the  tissues  to  that  organism, 
and  differing  according  to  %arious  complicating  and  secondarj  changes, 

The  simpIcHt  and  the  most  ty]iical  form  of  Lupus  vulgaris  is  that  where 
there  are  lound  in  the  akiu  those  elemeuts  whicli  are  described  aa  the 
"  apple-jflij/"  or  "  harley-sugar"  nodules  of  Hutchinson.  Theee  are 
yellowiah-brown  areas  about  the  size  of  a  heiup-seed ;  they  may  be  found 
discrete,  or  they  may  run  together  to  form  irregular  areas.  They  are 
evideiitly  in  the  skin,  and  the  epidermia  rune  unbroken  over  them.  Their 
true  colour  is  best  dieplajed  by  pressing  on  them  a  piece  of  glase,  such  as  the 
condenaing  lena  of  a  Hartnack's  microscope,  for  the  preasure  dispels  any 
complicating  hypera'mia,  and  no  amount  of  pres&ure  will  cause  the  typical 
nodule  to  disappear.  Thia  metliod^  wliich  Unna  calls  the  "diascopic,"  is  of 
great  vahie  in  the  diagno^is  of  a  doubtful  čase. 

When  exaniined  micro8CopicaIly,  these  nodules  are  found  to  consist  of  a 
collection  of  those  cella  \vhich  Unna  calls  ])la3ma  cella,  and  which  are  best 
known  in  Greut  Britain  as  epithelioid.  These  are  aggregated  into  little 
round  areas,  ten  or  a  dozen  of  which  go  to  make  up  a  cliuicnlly  visible 
"  applc'jell.1/ "  nodule.  OccaBionally  a  giant  celi  may  be  ob&erved  among 
them,  and  very  occadonallv  a  tubercle  bacillus. 

At  this  Btage,  which  may  conveDiently  be  styled  Lupua  \'u]gari8  8implex, 
the  diseafle  may  remain  in  cleanly,  healthy  persona  for  an  indefiniCe  period, 
giving  rise  to  no  incouvenience  except  from  ite  appearance,  and  spreading 
very  8lowly  or  not  at  ali.  Any  part  of  the  body  niay  be  aftected,  though, 
as  afterward8  referred  to,  lupua  haa  its  preferences  and  favourite  aeats. 

The  diseaso,  however,  oiily  exceptionany  follow8  thia  simple  fcype.  The 
most  common  complication,  so  common  aa  to  be  to  most  the  typical  form 
of  lupus,  ifl  that  of  catarrh.  Just  as  in  catarrhal  tuberculosis  of  the  lung, 
the  catarrh  is  due  to  the  addition  to  the  original  disease  of  other  organiams, 
80  in  the  skin,  microcooci  are  responsible  for  the  change  whirh  eonverts  a 
mere  disfigurement  into  a  diaagreeable,  discliarging  eruption.  Tlie  browniflh- 
yellow  nodules  become  concealed  by  dirty  yellowiah-black  crusts,  and  pus 
constantly  ex'udea  from  the  apparently  raw  surface.  This  stage  of  the 
disease  has  long  been  known  and  described  aa  Lupus  ezul^erans,  but  the 
term  ia  a  misnomer.  There  ia  uo  ulceration  in  the  true  aeuae  of  the  word. 
However  ulcer-Iike  the  čase  may  appeur,  careful  examination  will  disclose 
the  fact   that  the  Burface  is  stili  covered,  imperfectly  it  is   true,  with 
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epitheliunL  The  epithelium  is  8wollen,  dietorted  almost  bejond  recognition, 
but  it  is  stili  there.  The  process  is  essentiallj  one  of  catarrh.  In  sections 
uppropriatelj  stained,  there  are  found  on  the  surface  mjriads  of  cocci,  and 
to  the  efiectfi  of  theee  are  due  the  purulent  discharge  and  crusting.  The  true 
skiu  is  packed  witb  innumerable  leucocjtes,  which  in  the  majority  of  cases 
make  it  difficult  to  recognise  the  tuberculous  nature  of  the  diBease.  It  is, 
indeed,  often  enough  difficult  in  the  leucocjte-impregnated  tiasues  to 
recognise  the  sjime  procesa  as  in  the  aiinple  varietj  of  the  disease;  but  a 
f6W  week6'  appropriate  treatment,  and  the  apparent  discrepanoj  is  cleared 
up — destroj  the  pyococci  and  the  catarrh  disappears,  leaving  the  simple 
varietj  of  the  disease. 

Another  common  variety  of  lupus,  whitih  also  has  its  analogy  in  the 
luug,  is  Jibroid  lupua,  often  erroneously  called  Lupua  verrucoauR  The  error 
is  curious  and  inexphcable,  because  there  is  a  Lupus  verrucoaus  vrhich  is 
distinctl^  "  warty  "  in  its  character,  though  it  is  much  rarer  than  the 
fibroid  form.  Fibroid  lupus  is  most  frequently  seen  on  the  limbs  and 
buttocks;  it  is  exceptional  on  the  face.  In  it  there  is  an  esceasive  pro- 
duction  of  tibrous  tissue,  and  the  tuberculous  nodules  are  few  in  number, 
but  8how  evidence  of  their  chronicity  in  the  presence  of  (for  lupus)  an 
eicessive  number  of  giant  cells.  There  is  also  some  increased  activitj  of 
the  epithehum,  but  no  true  warty  formation.  The  prognoaia  of  this  form  is 
exceptioually  good. 

True  warty  lupus,  Lupus  verrucosus,  is  probably  due  to  the  addition  to 
the  lupus  of  the  cause,  whatever  it  may  be,  which  produces  wart8.  It 
occurs  e8pecially  on  the  hands  and  ou  the  buttocks.  The  same  growth  of 
epithehum  is  seen  as  in  wart8,  \vith  long  processes  of  connective  tiaaue- 
forming  cores  for  the  epidennic  cylinder8.  As  a  rule  the  warty  growth  and 
the  lupus  are  co-eiteusive,  but  in  some  cases  the  warts  last  longer  than  the 
tuberculosia 

Verucca  necrogenica,  or  the  post  -  tnortem  v^art,  is  that  form  of 
tuberculosis  of  the  skin  vrhich  appears  on  the  handa  of  butchers  and 
pathologists,  and  it  would  seem  a  matter  which  will  require  a  good  deal  of 
explaining  away  if  Koch*8  new  theory  is  to  be  accepted.  It  is  the  most 
iHJuign  form  of  tul>erculosi8,  and  indicatee  the  vigorous  reaction  of  healthy 
tissuea  U:>  repeated  inoculation  with  the  bacilli.  A  great  {:>art  of  the 
growth  is  epithelial,  as,  indeed,  the  name  wart  suggests.  It  is  commonly 
situated  at  the  side  of  the  nail,  and  may  persist  for  year8,  undergoing 
very  little  alteration. 

The  treatuient  is  that  of  the  warty  form  of  lupus,  but  if  a  complete  cure 
is  to  be  attained,  the  work  whiCh  caused  the  lesion  must  be  for  a  tirne 
abandoned. 

Lupus  is  most  common  on  the  face,  and  in  a  great  number  of  inst&nces 
it  begins  on  the  mucous  membrane  of  the  noše  or  the  lachrymal  canal,  and 
lasta  there  unsuspected  for,  it  may  be.  months  before  it  reaches  the  skin. 
Perhaps  the  next  commonest  seat  is  the  buttocks,  and  then  come  the  hands 
and  feet.  No  part  of  the  body  is,  however,  exempt,  unless  it  be  the  scalp, 
where  primary  lupus  Is  almost  unknown,  though  the  disease  in  rare 
inatonces  spreads  from  neighbouring  afliected  areas.  It  is  believed  that  in 
some  instances  flies  are  responsible  for  the  inoculation  of  the  disease. 

DlAONOsis. — This  is  usuallv  easy.  Almost  alway8  at  some  part  of  the 
disease  the  presence  of  apple-jeLly  nodules  can  be  detected,  and  the  diagnosis 
is  never  ab8olutely  certain  uutil  theae  have  been  recnguised.  Not  infre- 
quently,  however,  they  are  obecured  by  some  of  the  complicAting  processes. 
The  catarrhal  proceas  very  rarely  entirely  conceals  them.  for  the  borders  are 
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ueuallj  not  ao  much  affected  as  the  centre  by  the  catarrh.  But  in  the 
warty  and  in  the  fibroid  form  of  the  diseaae  they  are  ofLen  exceedingly 
ditficult  to  recognise.  In  ali  cases  the  use  of  the  daascopic  method  is  to  be 
Btrongly  recommended. 

lu  addition  to  direot  observation,  a  good  deal  of  useful  infonnation  caa 
he  got  froiu  the  hifltory.  Ifc  ik  nob  likely  that  a  jiatch  of  eczema,  or,  iudeed, 
of  aay  ather  iutiammation  of  the  akiu  thau  a  tubercuIouH  one,  would  lasti 
for  eight  or  nine  year8,  aa  these  cases  frequently  do,  and  suspicions  of  a' 
tuberculous  nature  being  aroused,  careful  examination  wiU  u8ually  lead  to 
their  contirmation.  The  greatest  difficulty  in  connection  with  diagnoaia  ia 
when  a  chronic  ulcer  oocurs  ou  the  face  of  a  patient  of  middle  age.  There 
are  two  diseases  which  under  theae  circunastances  may  be  confused  with 
tuberculosis.  These  are  ayphih3  and  rodent  ulcer,  There  are  certain 
differences  betvreen  each,  but  tfieae  difTerences  miiHt  be  estimafced  as  a  whole 
and  together ;  too  much  HtreHS  must  not  be  laid  on  one.  Tuberculosis  ia 
moat  apt  to  commence  in  youth,  8yphilifl  and  rodent  ulcer  toward  middle 
age.  The  rate  of  progress  is  8low  in  tuberculosis,  rapid  in  Byphilis,  and  8low 
agaln  in  rodent.  There  is  nothing  very  characteristic  in  the  8yphilitic 
ulcer,  but  the  Jip]ile-jelly  nodule  of  lupua  and  the  pearly  edge  of  rodentj 
ulcer  are  each  almoet  pathoguomonic,  Rodent  ulcer  is  nearly  alway8  singlej 
tubercle  in  thia  situation  verj  often  so ;  if  care('ully  sought  for,  some  other 
aign  of  syphili8  will  be  found  elsewhere.  If  dependence  is  to  be  placed  on 
the  efTects  of  treatment  aa  a  means  of  diagnoaia  between  flyphili8  and  tuber- 
culoaia,  the  trial  must  be  a  thorough  oue,  and  judgmeub  must  not  be  entered 
on  the  results  of  one  bottle  of  iodide  of  potassium  mixture. 

There  is  one  routine  examination  which  should  never  be  omitted.  No 
čase  of  lupus  of  the  face  should  ever  be  al]owed  to  go  with  the  mucous 
membrane  of  the  noae  aud  the  guma  unexamiued.  The  proporfcion  of  casos 
in  wliich  the  gum  is  afTected  is  enormuua,  aud  the  proporLion  of  cases  in 
wbioh  its  occurrence  is  overlooked^  lameutable.  Lupua  of  the  mucous  mem- 
brane naturally  looks  different  froni  the  diseaae  in  the  skin,  on  account, 
firstjOf  the  redneasof  the  surrounding  tissue,  and,  Becond,  of  the  moist  con- 
dibion  in  which  it  ia  couBtantly  kept.  The  nodulea  are  uaually  a  little 
elevated  over  the  aurface,  and  the  whole  area  haa  an  embossed  appearanca 
like  shagreen  leather.  The  disease  in  this  situation  often  gives  rise  to 
little  incouvenience,  and  pafcienta  are  often  nnaware  of  its  eiiatence. 

I'K0GNO8i8. — This  is  by  no  means  eaay.  Cases  which  are  left  to  nature 
iifiually  occur  in  the  lower  classes,  where  the  added  diaadvantages  of  in- 
suificient  čare,  food,  etc.,  must  be  taken  into  account.  If  a  aimple  čase  of^ 
lupua  were  left  to  itself,  and  the  parts  kept  clean,  and  if  the  patient 
happened  bo  be  in  good  circumatances,  the  natural  course  would  be  for  the 
diseaae  to  extend  very  8lowly  though  8teadily.  Any  disturbance  of  health) 
would  alwaya  involve  the  risk  of  catarrhal  complications,  with  increaeedj 
disfigurement  and  more  rapid  estension  of  the  disease.  On  the  other  hand,j 
cases  are  sometimea  inimen8ely  improved  by  a  simple  change  of  residenoe 
to  a  more  healbhy  locality,  where  the  patient,  UBually  a  child,  bas  the 
opportunity  of  being  much  in  the  freah  air.  Indeed,  it  ts  unneces8ary  to 
waate  worda  on  thia  que8tion.  The  prognosis  of  lupus  ia  exactly  the  same 
as  that  of  tuberculosis  generally.  When  it  ia  catarrhal,  progress  will  be 
rapid ;  when  it  ia  libroid,  advance  is  slow.  When  treatment  ia  taken  into 
account  in  the  prognoais,  we  are  stili  by  no  means  certain  of  our  ground-1 
In  the  first  plače,  ali  the  varioua  facbora^  such  aa  the  health  of  the  patient, 
the  surroundingB,  etc.,  have  to  be  taken  into  conaideration.  When  that  is  done 
we  can  consider  the  bearing  of  treatment  directly  aud  alone,  and  it  must 
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moat  clearlj  understood  by  the  patient  that  if  he  desires  to  get  c<DmpleteIy 
rid  of  his  disease,  which  it  is  quite  possible  for  him  to  do,  he  raust  submit 
Iiimself  to  a  prulongcd  cour&e  ol'  treattneiit,  that  patience  inuat  l>e  vvanling 
neither  od  hia  eide  nor  on  that  of  his  pliysician,  and  that  a  certain  amount 
of  irksome  detail  inust  be  attended  to  for  years.  The  perfunctory  surgical 
treatraent  of  lupus,  scraping  a  Ciise  and  theu  not  seeing  it  again  for  8ix 
months,  hus  no  prognosis,  bnt  if  the  čase  be  carefully  attended  to  after  such 
an  operation  the  chauces  are  by  no  means  bad.  The  tibroid  variety  of  the 
disease  has  the  hest  prognosis,  caaes  on  the  limbs  often  recovering  without 
any  treatnient,  while  the  catarrbal  form  bas  the  worst. 

Trkatment. — One  object  of  dsvelling  so  detinitely  on  the  varieties  of  the 
disease,  and  pointiug  out  the  esseutial  ditierences  of  one  from  the  other,  wa8 
to  make  it  clear  that  the  treatment  of  ali  is  not  alike.  ObviouaIy  the  ^me 
treatnient  is  not  applicable  to  a  čase  scabbed  and  discharging,  as  to  a  bani, 
tibroid  patch.  The  aim  of  treatment  is  to  reduce  the  compUcated  to  the 
fliniple  form,  to  ^;et  rid  of  the  coiupliuitions,  and  theu  t*i  treat  tli«  diaeaae 
directly.  This  involves  separate  conaideration  of  the  diHerent  varieties. 
After  they  have  been  dealt  -vvith,  the  treatment  of  lupus  as  a  whole  will  be 
considered. 

Catarrhal  Lupus. — This,  as  the  couimouest  form  of  the  disease,  may 
be  taken  firut.  As  has  already  been  poiuted  out,  this  catarrh  is  due  to 
the  presence  of  micro-organLsius  and  their  products,  and  these  inui^t  l.»e  got 
rid  of.  Though  there  are  many  methods,  the  simplest  and  most  erticacious 
is  the  sharp  spoon.  It  removes  dise^ised  tirtsues  and  orj^anisias  fn  masse, 
and  will  do  in  teu  niinutea  what  less  active  treatment  will  take  Nveoks  to 
aoconiplinh.  In  usiug  the  sharp  spoon  in  this  way  it  is  not  necessary  to 
use  much  force.  The  catarrhal  tissues  are  exceedingly  soft  and  rotten,  and 
can  be  removed  with  the  greatest  of  euse.  At  the  edge  of  the  piitt^h  the 
spoon  may  be  used  a  Uttle  more  vigorously,  but  at  this  stage  one  utinnot 
really  hope  to  eradicate  the  disease  by  any  amount  of  scraping. 

If  for  any  reosou  the  patient  objects  to  the  operative  treatment,  a 
similar  result  may  be  achieved,  though  much  more  8lowly,  by  the  applica- 
tion  of  antiseptics.     Brooke*8  oinbment — 
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enjoy8  a  wide  reputatiou  in  this  connection,  but  any  antiseptic  con8tantly 
apphed  \vi\\  produce  ahnost  as  good  results.  So,  too,  will  auother  method 
of  treatment,  pipular  in  certain  giuirters,  namcly,  the  adminLstration  of 
thyroid  substance. 

Fihroid  Lupus. —  Here  the  complication  ia  the  escesaive  growth  of 
tibrous  tissue,  which  must  be  got  rid  of  before  it  is  possible  to  attack  the 
lupus  directly.  Scraping  is  uaeless.  No  surgeon  with  any  ordinary  instru- 
ment is  vigorous  enough  to  scrape  away  the  toiigh  fibroua  tissue.  The  best 
luethfHl  by  which  it  can  be  dissipated  is  counter-irritation.  Probably 
blistering  tluid  is  as  suitable  an  applioation  aa  any  other,  but  carbolic  acid, 
the  acid  nitrate  of  mercury.  and  many  other  caustics,  may  be  used.  The 
reaction  often  does  more  thau  dissipate  the  fibrous  thickening,  for  a  large 
amount  of  the  disease  proper  is  also  removed,  and  what  is  left  is  now  open 
to  direct  treatmenL 
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WaTty  Lupus, — In  this,  as  alreadj  indicated,  the  wart8  are  rather  to 
be  looked  upon  as  an  oddition  than  aa  a  complication.  They  are  best 
removed  i)y  the  knifu  or  sciaHors,  although  they  may  also  be  removed  by 
various  applications,  such  as  ac«tic  or  8alicylic  acid.  If  they  are  preeent 
over  a  large  surface,  the  best  treatment  is  to  level  the  part  with  a  razor. 

Lupits  Vulgaris  Simplfx. —  In  dealing  with  the  simple  form  of  the 
disease  (whether  it  has  alway8  been  aimple  or  ha«  been  reduced  to  this  from 
anotlier  form)  our  aim  is  the  destruction  of  the  tubercle  bacillus.  The  first 
method  of  treatment  which  niay  l^e  considered  is  that  of  excision.  Theo- 
retically,  excLsion  is  the  best  method,  biit,  imfortimately,  the  practical 
application  does  not  coincide  with  the  theory.  Laiig,  of  Vienua,  apparently 
treata  ali  his  cases,  however  severe  or  extenaive,  by  this  method,  but  he 
Beems  to  attain  a  degree  of  success  which  is  not  even  distautly  approaehed 
by  any  other  operator.  Cases  are  often  made  wor8e  by  eicision,  the  disease 
returning  in  the  scars  or  grafts,  often  appareEtly  with  redoubled  activit^. 
The  only  form  of  the  disease  in  which  escisioii  seems  justifiablB  is  the  fibroid 
form,  and  in  that  the  prognosis  is  so  generally  good  that,  unless  in  speeial 
circumstancea,  it  is  rarely  nece38ary.  If  exci8i()n  is  to  be  done,  it  must  be 
thorov-gh.  The  line  must  extend  well  l>eyond  the  external  evidence  of  the 
disease.  and  the  eutire  thickneas  of  skin  must  be  removed  from  the  part-i 
If  it  occurs  on  the  face,  the  fact  that  the  hair  follicles  often  extend  very 
deeply  must  be  borne  in  mind. 

The  next  method  of  treatment  may  be  described  tis  the  directly 
destmctive  methud.  In  tliis  we  apply  to  the  skiii  druga  wliich  have  what 
is  called  a  selective  action,  because  they  act  very  much  more  vigorouHly  on 
the  weakeued,  diseased  lupus  tissue  than  on  the  healthy  surroundinga 
Of  these  the  most  demonstrative  ia  arsenious  acid.  This  is  made  into  a 
paste — 


B, 


Acidi  arseniosi 
Cinnabar 
Ung.  rosffi 


and  applied  night  and  moming  for  three  days.  The  pain  is  exce88ive,  and 
it  ia  often  nece8sary  to  administer  morphine.  The  whole  region  sweli8  up. 
often  to  an  alarmiug  extent,  and  at  the  end  of  the  third  day  the  lupus 
nodulea  are  seen  as  little  black  sloughs,  dotted  bere  aud  tht^re,  in  an 
iiite[iaely  hyijerii.'mic,  svrollen  skin.  Under  soothing  remedies  this  Bwelling 
goes  down,  and  so  much  of  the  disease  i8  removed.  Nicholsun  recommends 
a  paste  of  equal  parts  of  arsenious  acid,  powdered  ocacia,  and  orthoform, 
the  latter  ingredient  almost  annuUing  the  pain  of  the  arsenic.  The  dia- 
advautagea  of  the  method  are,  the  pain  and  8welling  which  it  cauaes,  and 
the  unsightly  eears  w]iiGh  often  result  unleas  very  great  čare  is  bestowed 
on  the  management  of  the  resulting  granulating  surface.  Salicylic  acid 
has  a  Bimilar  actiou.  In  no  form  is  it  so  efticacioua  aa  in  Unna*8  salicylic 
creastite  plaater.  Oiutments  \vith  a  siinilar  compoaition  are  not  nearly  so 
8atisfactory,  and  the  plasters  should  always  be  preferred.  They  are  made 
in  different  strengths,  and  the  strongest  which  the  patient  can  stand  should 
be  seleoted,  The  30-40  formula  is  a  fair  average  one,  The  plaater  should 
be  applied  night  and  moming.  and  in  a  few  davs  the  lupus  nodulea  stand 
out  in  the  form  of  whitish  aloughs,  whieh  can  Le  wiped  av^-av  vvith  cottun 
wooL  Now  comes  up  the  question  of  what  is  to  be  the  further  treatment. 
Many  at  this  stage  apply  soothiug  ointmenta,  as  in  the  arsenical  method, 
but  if  the  ]iatient  has  the  fortitude  to  persevere  in  the  use  of  the  plaster 
until  healing  take  plače  under  it,  the  results  are  much  more    thorough, 
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laating,  and  aatififactory.  Often,  bow6ver,  the  paiu  i&  bo  great  that  he 
refuaeB  to  continue.  and  some  other  application  must  be  used.  Nothing  is 
gained  hj  promotiug  too  rapid  healing  of  the  ulcers  of  the  skin.  Indeod, 
the  longer  the  part  ia  kept  upen  and  diacharjLjing,  the  longer  Joes  the  benefit 
seem  to  last.  I)ry  iodoforni  or  a  prettj  strong  iodoform  oiutment  may  be 
rubbed  into  the  part ;  probablj  the  iodoform  destroja  some  of  the  bacilli 
which  stili  exi8t.  By  several  courses  of  thia  plaater  the  nodules  maj  be  so 
reduced  in  number  as  to  be  oi>en  to  individual  treatment.  They  may 
BimllarI}'  be  reduced  in  nuuil>er  by  aiiother  lesa  j)ainful  metho<l,  \4z.  the 
vei7  thorough  application  of  oleate  of  mercurj'.  The  formula  reeommended 
by  Allan  Jamieson  is — 

a    evdrarg.  oleat  S%     .  .         5j. 

Ichthyol  ....  ni  XX. 

Acidi  8alicyl.   .  .  .         gr  xx. 

ThiB  must  be  thoroughly  rubbed  into  the  part  for  at  ieast  twenty  minutes 
Overy  night,  and  ten  minutea  every  morning.  The  resulta  are  uBually  very 
satisfactorj.  Wben  by  one  or  other  of  these  meaus  the  nodules  have  been 
reduced  to  a  manageable  number,  methods  such  as  the  thermo-cautery  are 
applicable.  The  ordinarj  Pacquelin  point  is  too  broad  to  be  of  any  benefit 
at  thia  stage.  Tlie  point  must  be  so  iine  as  to  enable  one  to  picrco  the 
individual  nodulea,  and  the  best  instrument  for  tliis  purpose  ia  Unna*a 
"  microbrenuer,"  in  whicli  a  copper  point  ia  fused  on  to  the  end  of  the 
platinum.  With  thts  any  visible  nodule  is  pierced  and  immediatelj 
destroved.  The  galvano-cautery  is  more  useful,  mainly  becauae  the  bum 
ia  followed  by  a  greater  amount  of  reactiun  than  that  of  the  thermo- 
oautery,  but  it  is,  of  course,  not  always  avaiiable.  Another  and  a  simpler 
method  is  the  puncture  of  each»  nodule  by  a  pointed  woodea  match  dipped 
in  some  caustic.  The  favourite  ciiustic  for  thia  purpose  is  the  acid  nitrate 
of  mercury,  and  the  simplicitj  of  the  method  is  a  strong  recommendation. 
The  operation  must  be  re[)eated  and  repeated  until  every  single  nodule  haa 
diaappeared,  and  only  then  should  the  patient  be  released  from  observation, 
with  orders  to  report  liimaelf  at  the  first  aign  of  recurrence.  The  fact 
that  this  pre^mration  lose«  its  strength  when  kept  must  be  borne  in  mind, 
and  the  fresh  preparation  should  be  used  with  great  caution,  for  it  often 
produces  a  serious  amount  of  destruction. 

The  disease  may  also  l»e  attacked  indirectlj.  Probably  the  two  methods, 
the  direct  and  indirect,  are  alway3  more  or  lesa  combined,  though  the  one 
U8ually  preilominates  over  the  other. 

The  indirect  method  aima  at  setting  up  such  a  reactionary  hypera?mia 
in  the  skin  that  the  tuberculous  material  is  destroyed  indirectly.  When 
the  disease  affects  the  limbs.  the  congestive  method  of  Bier  may  be  tried. 
This  conaista  in  applying  a  ligature  so  as  to  produce  prolonged  congestion 
of  the  pftrt.  and  is  in  some  casos  us  uaeful  in  lupua  as  it  ia  in  tuberculosia 
of  the  jointa. 

More  commonly  the  reaction  is  produced  by  the  applioiition  of  some 
irritant.  Tlie  action  of  carbolic  acid  ia  almost  entirely  indirect.  The 
slougb  proiluced  by  ite  destructive  action  is  ao  superficial  that  it  notoriouBly 
bardly  leavea  any  scar,  and,  therefore,  its  chance  of  penetrating  down  to 
the  diaeaaed  nodules  ia  verj  small  indeed.  It  sets  up,  however.  a  consider- 
able  reaotion,  and  under  its  application  the  nodulea  grow  lesa  in  number 
and  aize.  The  acid  nitrate  of  mercury  may  be  used  in  the  same  way. 
Kaposi  used  a  solid  atick  of  nitrate  of  silver,  ploughing  furrovrs  in  everj 
direction   through   the   disease.      This  method  is  only  avaiiable  in  the 
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catarrhal   form   of  the  disease  in  whiGh   other   means  of  treatment  are 
preferable. 

The  Liguor  antimcnii  chloridi  is  another  valuable  application.  It  does 
not  produce  such  severe  immediate  results,  but  after  a  few  days'  application, 
it  being  painted  on  daily,  the  part  generallj  becomes  so  tender  that  it 
muBt  l>e  intermitted  for  a  few  day8.  There  ia  no  bebter  application  to 
entrust  tf»  the  hauda  of  a  patient  of  only  ordinary  common  sense  than  the 
lifjuOT  antimonii  chloridi,  and  it  has  tbe  further  advantage  that  it  may  be 
applied  to  the  fibroid  form,  and  thvia  remove  both  the  complication  aiid  tbe 
disease  at  onoe.  Pjrogallol  is  another  uscful  remedj.  It  in  liesl  uBi;d  in 
the,  ftirm  of  a  ten  per  ceut  ointmeut,  wbich  abuiild  be  contiiiuouslj  applied. 
It  sets  up  a  considerable  reactioii,  but  as  the  eflects  of  that  are  beneticial, 
it  should  not  be  stopped  on  that  acconnt.  It  may  alao  be  applied  in 
colIodioD,  but  the  effects  aro  not  noar]y  bo  8ati8factory. 

In  the  selection  oP  any  of  tliese  niethoda  one  musfc  be  guided  by  a 
variety  of  considerations.  The  cosmetic  etfect  is  one  of  the  most  important. 
If  the  disease  is  on  the  face  of  a  girl,  one  ia  bound  to  be  more  considerate 
of  the  resulting  appearancea  than  in  the  čase  of  a  niale.  In  a  working 
man,  vigorous  scraping  witli  the  8}i?iq>  aponn  may  be  usetl.  While  thia 
often  results  iu  somewhat  unsightlj  hypertrDphic  scarsi  the  rapid  removal 
of  the  disease  is  in  auch  cases  of  most  importance.  In  the  čase  of  a  girl 
the  spoon  Bhould  only  be  used  lightly,  and  be  directed  to  the  removal  of  the 
diseased  jiniductH  mther  than  tu  the  renuival  of  the  tliseiise  itself. 
Arseuious  acid,  too,  though  thorough,  ia  ofteti  followed  by  un8ightly  scars, 
and  slaould  not  be  used  when  appearance  has  to  be  conaidered. 

The  applJcationa  which  are  followed  by  the  best  cosmetic  i-esults  are 
8alicylic  aeid,  lJqiior  antinuniii  chloridi,  and  pyrogallic  acid,  probably  in  the 
order  named.  If  tlae  diaease  is  very  exteu8ive,  of  courae  the  j>(>s«ibility  of 
the  absorption  of  any  drug  must  be  considered,  as  must  the  painfid  etiects 
which  they  each  produce.  If  the  patient  is  very  sensitive,  probably 
antimany  is  as  good  as  any  other  treatment,  different  parts  being  painted 
in  succeHaion.  In  the  caae  of  childn^n  the  element  of  pain  uiuat  bo 
Bpecial]y  taken  into  conKideration.  It  is  obviou8]y  absurd  to  expect  a  cliild 
to  put  up  with  the  constant  boring  pain  of  salicylic  acid  and  some  of 
the  other  preparattons,  and  in  children,  speaking  geQeralIy,  the  best 
application  Ih  carbolic  acid.  The  pain  is  severe  for  the  moment,  but  rapidly 
vauiahes,  and  even  though  it  may  not  bc  the  most  suitable  application  to 
the  form  of  the  disease,  the  fact  that  there  is  a  patient  behind  the  disease, 
as  Mr.  Morris  Bagely  remarks,  must  never  be  forgotten. 

Lupua  of  the  mucous  membranea  is  l)e.st  treated  hy  the  application  of 
Btrong  lacbic  acid,  the  part  beiug  painted  daily,  or  less  frequently  if 
the  pain  experienced  is  very  severe.  Improvement  is  uBually  obvious  aud 
rapid. 

Fkoto-theTapy. — The  two  metlioda  of  photo-t!ierapy  are  not  very 
ea8ily  compared  with  the  older  methoda  of  treatment.  In  the  first  plače, 
they  involve  an  apparatus  of  considerable  expense,  and  are  therefore 
oiily  likely  to  be  used  by  those  who  have  a  considerable  number  of  cases 
to  treat. 

The  one  which  haa  been  most  largely  used  is  the  X-ray  method.  The 
dermatitis  set  up  by  esposure  to  the  raya  soon  became  fauiiliar,  and  it 
waa  to  this  irritative  etiect  that  the  benefit  which  reaulted  was  originally 
ascribed.  Experience,  however,  has  shovrn  that.  over  and  above  their 
irritant  effects,  the  rny8  have  a  dir*sctly  curative  iufluence.  Often  enough 
under  their  uae,  without  any  evidence  of  irritation,  beyond  it  may  be  a 
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greater  tendency  to  scaling,  improveinent  8teadily  goes  on.  The  catarrhal 
complications  vaniah.  The  skin  becomee  amooth,  and  the  nodules  diminiah 
in  numtker  until  each  one  may  be  ideucified. 

WhLle  the  ray8  maj  be  used  in  any  čase  of  lupus,  the  unaffected  parts 
being  protected  by  lead-foil,  they  are  of  apecial  value  in  \vide8pread  cases, 
for  their  effects  reach  far  bejond  the  area  of  skin  directlj  expo8ed  to  them. 
In  circumscribed  patches,  where  the  ht^althj  Kiirrounding  parts  are  covered 
with  lead-foil,  no  great  hanu  is  done  if  ii*riLatiou  is  prodnced,  and  such 
caaea  maj  be  e^{X)8ed  for  five  minutes  dailj  until  the  čase  is  cored.  If  the 
reaction  is  exces3ive,  then  an  interval  of  rest  is  desirable.  In  wide8pread 
cases,  such  as  those  affecting  the  whule  face,  greater  caution  is  essential 
The  patient  should  be  expOTed,  once  oulj,  for  ten  minutes  to  the  rajs.  and 
several  dajs  should  then  be  allowed  to  elapee  so  aa  to  gauge  the  suaoepti- 
bilitj  of  the  individual.  If  there  is  no  reaction,  then  dailj  expo8ure8  maj 
be  oommenced.  If  there  is  reaction,  then  the  intervala  bt^.tween  the 
eiposurea  must  be  lengthened,  and  Lbe  time  of  expo8ure  shortened. 

In  extenaive  cases  affecting  half  or  the  vfhole  of  the  face,  no  mothod  of 
treatment  can  approach  the  X-raj8  in  their  efficiencj. 

The  other  (Finsen^s)  method  of  treatment,  the  application  of  concen- 
trated  lighb,  is  more  tedious,  and  wa9  until  recentlj  enoniuuislj  more 
eipensive,  so  expensive  ae  to  plače  it  bejond  the  reach  of  auj  but  wealthj 
hoepitals.  Recentlj  manj  new  and  practical  modificatious  of  the  method 
have  been  intnKhiced,  and  now  a  working  Finsen  apparatus  can  be  pro- 
cured  at  a  cost  lesa  than  that  of  a  good  coiL  It  consists  of  a  small  are 
lamp  surrounded  by  a  water-jacket,  The  apjmratus  is  verj  rigidlj  mounbed, 
and  the  patient  leans  heavilj  against  the  lens,  through  which  are  focussed 
the  rajs,  on  the  part  which  it  is  intended  to  treat.  The  object  of  this 
pressure  is  to  dispel  the  hjperEemia  of  the  part.  for  the  rajs  onlj  penetrate 
red  with  difficultj. 

With  this  modified  apparatus  eiposures  of  a  quarter  of  an  hour'8  dura- 
tion  produoe  a  reaction  over  an  area  four  times  the  size  in  a  quarter  of  the 
tirne  requisite  in  Finseu^s  original  apparatus,  in  which  the  lenses  were  verj 
small.  On  the  next  daj  a  bliater  appears  ujion  the  surface,  which  maj  be 
dressed  with  anj  simple  ointment,  aiid  allowed  to  heal  up  wlule  other  parts 
are  being  attacked.  In  this  waj  the  whole  afiected  aurface  is  gone  over, 
over  and  over  again,  from  hve  to  eight  times  circuits  being  usuallj  neces- 
sarj  to  complete  a  cure. 

Both  theae  methoda  are  followed  bj  eitremelj  satiafactorj  acars — Bcara 
iufinitelj  auperior  to  those  pn»ducod  bj  anj  other  method  of  treatment. 

Their  usc  does  not  prevent  the  aimultaneous  application  of  other 
remediea,  and  particularlj,  when  the  nodules  are  greatlj  reduced  in  number, 
thej  maj  be  individuallj  dcatrojed  more  easilj  and  more  rapidlj  bj  some 
of  the  simpler  methods  alreadj  referred  to. 

Intcrnai  TreatmeTit. — There  is  no  8peci6c  for  lupus  anj  more  than  for 
tuberculosis  in  general  The  onlj  medicine  which  aeems  to  have  anj  effeet 
on  the  disease  is  cod-liver  oil,  which,  bj  improving  the  general  conditiou  of 
the  patient.  enables  him  more  successfullj  to  combat  tlie  ravages  of  tho 
bacillus.  Thjroid  has  alreadj  been  alluded  to.  It  certainlj  diasipates  the 
catarrhal  products,  but  haa  little  further  influence.  Creasote,  arsenic, 
chloride  of  calcium,  and  other  drugs  which  have  Ijeen  at  one  time  or  another 
recommended  in  the  disease,  have  but  little  influence. 

There  are  one  or  two  other  forms  of  tubercubrais  of  the  skin  vhich  are 
not  inoluded  under  "  Lupus." 

ftaUftf<iff'*Tp"^  is  the  term  used  to  describe  thoae  caaea  of  tuberculosis 
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4>f  tliti  ukiu  wheri;  tlie  ijiftictiou  proceede  from  a  tuberculous  focos  beneatb. 
'J'liijjtf  it  in  m<mi  i>t)mmim  over  hp^ktinAo^fU  tuberculous  gl&ndfi,  and  in  tbe 
iM^igliliourliotHi  4>f  litttuitfi  from  tufjennilouB  l^ones.  Tbe  appearanoes  are 
tamilitkr  tfii4>u|{li.  'J'hti  rt^ldiiued  Hkiu,  often  witb  a  bluisb  tinge,  tbe  tbin 
rti^y^i'd  r«lgi%  tli«t  4:(>ju]>!initively  8cauty  dij9cbarge,  and  tbe  tendencj  to 
tihniiii  i\mkmiiuy^  in  Uit»  niiighUjurhood,  coupled  witb  tbe  cbronic  ooutse  of 
lIiu  ilJHiMiiM,  inakti  up  u  mninui  which  us  eamlj  enougb  recogmaed.  The 
intW'Uoii  i}t'  th<f  »kil)  lM$in}{  Hecindiir)^,  thu  difiease  ia  uauallj  of  secondarj 
iiU|M>i'Uuuti.  Tlui  un(lurlyijig  diHeasu  in  the  essential  element,  and  on  its 
iHira  itopuntlH  thti  progruHH  of  the  akiu  maladj.  Sometimes  the  infection 
tiuvtilo|M  iiito  trtiu  lu|)UH,  wliicli  lua/  penist  after  the  underljing  disease 
httii  ciituiii|K<tirtHl,  but  iM  a  rule  the  cure  of  tbe  one  is  associated  witb  tbe 
uuni  of  Utt«  othur. 

*iWatmfnt.  ~T\m  nwilly  Imlong«  to  the  surgeon.  Tbe  caae  sbould  be 
lakbii  in  luuut  i>v  liini  Imig  hefore  there  is  auy  risk  of  infection  of  the  skin, 
Hiid  with  tJio  improvtftl  UKKiuru  methods  of  dealing  with  tuberculous 
tfltiutltt.  ttm  diHtlguriu((  fcrtiluloderniata  of  the  neck  are  gradually  beconaing 
UuM  uuit  lotu  friMpiunt.  Whou  thu  disease  bas  infected  tbe  skin,  and  the 
ftktus  Itonktalh  ih  otnuiutrutivelv  siiuill,  u  tborough  scraping  will  in  many 
twimm  HUiHwiiHfiilly  tinuliiuitu  thu  disease.  Scraping  in  scrofulodenna  is 
fttUtnvtul  hy  a  suihmmh  \s\m\\  d(Hm  not  follow  it  in  the  treatmeut  of  lupus. 
\\\\\  it  ia  \\x\\\  to  rtH^aU  ont^o  ntoni  \vbat  htis  already  been  said,  that  these 
i>4i*M  im^  in  tho  im^  iuot«  of  tho  8urgtH)n.  and  if  the  medical  attendant  is 
\\\\{  pv^^^vmHl  to  ttiKo  tliom  thoro\ighly  in  hand  and  treat  them  radically,  be 
\M\^\\\  I  o  hand  X\w\\\  ovor  to  moiuo  ono  who  ia. 

Tho  othor  lonun  of  twU^n\uUwua  ai\*  ran»r,  and  bide  their  identity  and 
iMimv  uudor  othm*  uainoH, 

KK\rHKMA  tN^fKATi^M  HruoKiu.osoKUM.  or  Bazix's  diskase,  is  an 
aA^vu^vu  \\)\ii-h  \vvurH  lutvtt  h^Hiuontlv  in  girls  and  voung  women  wbose 
Avuivkiuvu  tuNKvlvK"«!  u  L;rt^*U  \\%\a\  of  st^nding.  It  attaoks  tbe  legs  only, 
u*vu,l\  I  ho  Kanov  \vu*t  of  tl\o  oalf,  ^sv^toriorlv.  Ono  or  more  nodules  develop 
tvlo\\  ;V.o  ^kul.  \\l\uh  ickkoH  ou  ;k  Uvul  Miiish  ^vlour.  Tho  nodulo  increases 
lu  Ai-o-  Ai\o.  i\V,\uunoh  u.>  \ounv  lnv;»ks  douu;  h  slough  so^^anitos.  and  tbe 
cluiKu!  ».\\x'iul'Uuvo  u»  :k  ?i\\^hihtu*  i;i;Vsr.xi;i  Uvoii:o$  vorv  closo.  An 
ovt\^iuvv.s  o,V4*;tivVvis  iS  v.i.-kdo  Tho  ivi;u'r,:  i:*  put  to  l\\i  Liinro  doses  of 
KvluU'  .'t  VN.'Uis^iuv.*.  Aiv  AKX',v-iius;o»A\i.  a'.u*  :V.o  ^vi:io:i:  !:,**  :he  advanta^  of 
i\yi:  v.is;  .ho  hvv»v*:.i*.  vlv;.  \Vhou  i\\v\vTy  :.ik-.#  vlico.  :he  crodit  is 
a::i\X.--av  .x*  :V  .;^vui;tv-\  v'*  .ho  v;:a4;v..v>:s.  ;i::A  tho  sui:v*V:l::y  of  the 
■,:\\».v.vi'.:  y;\v<v;\v,.  uc\oi.h.N'Vxi  ;ho  'Aif.t,::;*  sl.^  ;vu.ir.y  uvll  i:  :he  iodide 
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which  it  can  be  confused  is  tbe  ejpliilitic  gumma,  and  terbiary  simptoma 
in  young  girls  are  at  least  very  exceptionaL  Erytheina  nodoaum,  vvhich  ia 
alao  common  in  youiig  girls,  develops  much  more  rapidlj ;  fche  lesions  are 
both  painful  and  tender,  they  are  generallj  moro  numerous,  and  are 
situated  on  the  front  of  the  leg,  wherea8  those  of  eijthema  induratiun 
occur  on  the  back  and  sides. 

Prof/nosis. — This  is  favourable ;  rest,  etc,  aa  described  under  treatment, 
aJmost  alway3  resulting  in  comparativciy  rapid  recovery. 

Treatment  consists  in  rest  in  bed,  elevation  of  the  limb,  geuerous  diet, 
and  tbe  administration  of  cod-liver  oiL  The  healing  of  tbe  ulcers  is  often 
promoted  by  strapping  of  tbe  part. 

LiCHEN  ScROFULOSORUM. — Tliis  la  an  eniption  wliicb  appcars  on  the 
trunk  of  cbildren  who  are  suffering,  or  will  suffer,  from  some  Form  uf  tul:>er- 
oulosis.  Moat  commonly  it  occura  in  thoae  \vho  have  either  bone  or  lung 
dise-aae.  and  in  ueiiig  the  espression  "  wiIL  have,"  one,  of  course,  labours 
under  the  difficulty  tnat  the  recognition  of  tbe  skin  disease  directs  attention 
to  the  p088ibiUty,  and  leads  to  the  sometimes  suucesaful  treatment,  of  a 
tul>erGulo6i8  which  may  not  be  otbervvise  recognisable.  In  tliis  respect  a 
knowledge  of  the  disease  is  important,  as  it  may  be  the  first  waraing  of  the 
presence  of  tuberculosia. 

The  eniption  is  u8\ially  on  the  trunk,  althougb  in  exceptioiial  casesit  may 
epread  to  the  limbs  and  face.  Tlie  furms  it  ORSumea  vary.  Some  of  the 
papules  very  closely  resemble  lichen  in  their  shape,  and  have  the  bumished 
top  vvhich  is  associated  \vith  that  disease ;  but  this  is  merely  due  to 
mechanical  causes,  and  the  papules  have  not  the  lilac  colour  of  that 
disease.  Otbers  of  tbem  are  pustular,  while  otbers,  again,  are  covered  with 
a  tiny  crust.  Tlieir  distributiou  is  irregular;  but  they  bIiow  a  teudency  to 
group  themselves  in  circles,  and  segmenta  of  such.  Thia  ia  merely  due  to 
the  accident  of  a  number  of  pustules  being  »ituated  in  the  hair  foUicles, 
who8e  natural  arrangement  they  natuTally  foliow.  Tbe  lesions  are, 
however,  by  no  means  restricted  to  the  follicIeH,  and  for  this  reason  the 
term  of  Folliculilis  scTofulosomm,  suggested  by  Unna,  is  probably  no  great 
improvement  on  the  one  which  at  present  is  in  use. 

Diagnons. — The  occurrence  in  cbildren,  the  unusual  nature  of  the  rash, 
in  vvhich  papules  and  pustules  are  arranged  in  circles,  and  segmenta  of  these, 
and  the  preaence  of  some  other  evidence  of  tuberculoais,  usually  make  this 
easy. 

Treatment. — No  treatment  is  so  auccessful  as  that  originally  introduced 
by  Hebra,  vvhich  consists  in  the  internal  administration  and  tbe  external 
application  of  cod-liver  oiL 

LITERATURE.  — viHrt.  dč  cUrm.  A  At  ayjJi.  Part  10,  1899.  — JTZiV  Uurap.  Wock.  19lh 
Ang.  1900.— ^n^  Jour.  Itfrm.  Nov.  \9Q0.—Jotir,  Amer,  Mfd.  Atsoc,,  8th  Nov.  1900.— i>iiWiH 
Jour.  Med,  Science,  lat  Msrcli  1901.- iVfur  i^ork  Mfi.  Jour.  lUh  May  \90\.~BrU.  Med.  Jour, 
2l8t  a«pt  1901.— i?ri/.  Med.  Jonr,  28th  Sept.  1901.— IMt.  J<mr.  Derm.  Oot.  1901. 
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Introducton/. — To  attempt  a  full  description  of  tropical  cutaneous 
diseased  would  be  quitG  outside  the  scope  of  this  article,  since  it  would 
necefiaitate  reference  to  almost  ali  morbid  skin  conditiona 

Many  pandtiiiiic  diseases,  such  as  Scabiea  or  the  Sjphilides,  are  hardlj 
attected  by  tropical  conditions,  except  perhaps  in  the  direction  of  increased 
severi  ty. 

Contnisting  with  theae  are  some  in  whieh  such  oonditiona  either  have  a 
decided  iolluence  in  causatiou,  aa  in  Furunculosis,  or  impress,  as  in  Ring- 
worm,  distinct  features  upon  the  diaease. 

Yet  another  clasa  is  limited  in  distribution,  as  far  as  is  yet  kiiown,  to 
\variu  L*liniates,  and  apparentlj  altogpther  dependa  for  developiuent  upon 
their  climatic  or  other  ]:>eculiaritie8.  To  this  last  group  therelore,  and  to 
any  peciiUarities  in  the  second  resulting  from  change  of  climate,  attention 
in  this  article  \viU  maiulj  be  directed. 

Physiology  of  the  SIcin  in  Warm  Ctiviates, — The  general  phjsiological 
effect  of  tropical  heat  is  to  withdraw  the  Llood  from  the  centree  of  circulation 
to  its  peripherj.  The  amount  of  increase  varies,  of  courae,  with  the  degree 
of  heat,  the  Huid  ingeated,  the  exercise  taken^and  inverselj  with  the  degreo 
of  humiditj ;  but  Rattraj  (1)  calculatea  that  the  skin  circulation  ia  increased 
by  38"27  pcT  cent,  balancing  the  reductiou  in  that  of  lung  and  kidncy. 

The  Negro,  witli  liis  copiously  aecretiiig  svveat  and  aebaceoua  glands, 
appears  to  have  accoraplished  this  adjustment  of  the  circulation,  and  the 
chillinesB  and  polyuria  generallv  experienced  by  the  European  on  leaving 
the  tropicfij  and  his  increasing  habit  of  perapiration  when  !ong  reeident 
there,  suggest  that  wibh  him  ulao  it  oecurs  to  some  extent. 

The  hy]»er«'eniia  and  increased  functional  activity,  with  the  profuse 
secretion  induced,  must  therefore  be  expected  to  predisjjose  in  his  čase  to 
cutaneous  disease,  or  aggmvate  that  already  existing,  just  as  in  the  negro 
this  circulatory  alteration  appears  to  predispose  to  pneumonia  in  uold 
weather.  Not  infrequently,  however,  some  chronic  complainta,  for  instance 
certain  forms  of  eczema,  derive  benefit  from  a  ehange  to  the  tropics.  The 
amount  of  aensible  perspiration  naturallj  varies  with  the  dc^Tce  of  humidity, 
a  fact  of  Boriie  aigniticauce,  for  it  ia  during  rainy  aeaaons  and  in  humid 
climatea,  where  the  clothing  is  constantly  saturated,  that  Prickly  HeatJ 
chiefly  occurs,  and  that  tlie  epiphytic  and  ectoiioic  skin  diseases  find  espeoi- 
ally  favourable  influences  for  developnient. 

The  chief  conditions,  then,  which  influenee  the  prevalence  and  iuipreaa 
peculiaritiea  ujjun  cutaneous  diseaBes  in  vvarm  climates  may  l^e  Hunuued  up 
as  followa : — 

(1.)  Purely  climatic  conditions,  sach  as  aolar  heat,  liigh  temperature, 
and  humidity. 

(2.)  Personal  conditions, —  The  entry  of  organisma  is  favoured  by  the 
difficultiea  attending  cleanlinesa  of  person  and  clothing  where  perspiration  I 
is  constant  and  exce33ive,  by  faulty  personal  hygiene  among  natives,  which 


SKIN  DISEASES  OF  THE  TROPICS 


159 


reacta  upon  neighbouring  Europeans,  and  by  the  prevaleuce  of  small  abra- 
sions  froin  insect  bitea  or  Bcratching.  "VVhen  once  eutered,  the  debilit^  und 
malnutrition,  bo  frequently  the  result  of  cUmate  and  disease,  materiallj 
aid  their  developtuent. 

(3.)  Environmental  conditions. — The  distrihution  of  the  Chigger  itself 
and  of  the  intermediate  hoats  of  Filurin'  detemiinea  the  occurrence  of  diBease 
aasfKiiateJ  with  thene  jiarusiteH,  while  inefticientlj  Rupervised  water-8Uppliea, 
and  the  careless  habits  of  natives  with  regard  U^  washing,  are  largely 
reept^nsible  for  the  spread  of  these  and  allied  ailments.  With  Europeans 
the  occurrence  of  boila  and  pricklj  heat  ia  aided  by  their  habita  as  regards 
diet  and  alcohol. 

The  tlies,  mn8quitoe8,  or  other  inaecte,  so  numeroue  in  the  tropics,  also 
play  an  active  part  in  the  causation  of  skin  disease,  either  bj  depoaiting 
larvse  (mjcosis),  by  merely  acting  as  paasive  carriers  of  infection,  as  in 
yaw8  possihly,  by  actually  introducing  gernis  or  parasites  in  their  bitea, 
or,  indjrectly,  by  cjirrying  iufectiun  iuto  driuking-vvater. 

(4.)  Racial  proclivities. — ^The  negro,  either  from  greater  akin  pigmenta- 
tion  and  production  of  oily  secretion,  or  more  prol>abIy  from  diflerencea  in 
dothing,  is  far  less  liable  to  prickly  heat  than  either  white  or  bnjwTi  races.  hut 
on  tlie  other  hand  he  is,  iu  addition  to  an  uneAplaiiitid  tendency  to  kcloid, 
iiiJinitely  more  Iikely  to  be  attacked  by  germ  or  parasitic  diseases.  The  ex- 
planationoftheP^uropeaa^B  comparative  iiniuumty  tu  theseprobabIy  liea  iu  the 
protective  inHuenceof  clothingiind  footcovering.his  greater attention  toamall 
abraeiona,  and  avoidance  of  dirty  htjuseH  and  clothea,  and  of  diaeased  peraons. 

(5.)  Lastly,  there  are  certain  unkno\vn  endemic  conditions  which 
deteriuine  the  occurrence  of  verruga  and  orieutal  sore. 

Grneral  Čare  of  tke  SJcin. — The  diet  should  be  adapted  to  the  climate. 
Lesa  alhumen  and  fatty  niatler  l»eing  neceaHary,  fruit  and  vegetables  ahould 
be  largely  substituted,  and  licjuids,  e8pecially  alcohol  or  hot  drinks,  restricted 
as  far  as  possible,  and  the  water-supply  superviseil.  "VVoollen  or  cellular 
clothing  is  beat  in  humid  atmospherea,  and  like  that  of  the  native  should 
be  looee  fitting,  hght  in  oolonr  and  texture,  and  free  from  tight  bands,  thua 
pennittin^  projmr  air  cireulation.  Fn?qiient  elianges  of  clean  undert^lothing, 
and  e8pecially  the  uae  of  short  drawer8  >va8bed  by  some  tru8twurthy  perKon, 
help  to  prevent  Dhobie  Itch.  It  is  also  nece8sary  to  protect  the  lower 
extremitie8  from  contact  with  mud  and  water.  Frequent  bathing  should  be 
indulged  in,  but  aoap  little  used. 

Mostjuito  and  insect  bites  should  be  avoided  as  far  as  poesible  by  meana 
of  nets,  but  even  alight  abrasiona  must  be  carefully  attended  to.  For 
oppoaing  akin  surfacea,  dusting  powderB  of  starch  and  zine  oxide  are  useful, 
and  general  inunction  of  lanoline  or  other  preparation  ia  a  useful  preventa- 
tive  of  Frickly  Heat  where  there  is  a  tendency  to  thia  complaint. 


L  Caused  by  Climatic  Conditionb 

(a)  PRICKLV  Heat. — S^7umyfng:  Lichen  Tropicus,  Miliaria  Fapulosa. — 
Neurly  aH  Europeans  in  hot,  damp  climatea  sutfer  from  thia  affection.  The 
eruption  usually  develops  8uddenly,  clo8eIy  following  or  coincident  with  a 
profuae  perspiration,  and  consista  of  numeroua  hvperiemic-looking,  pointed 
luipules  intenningled  vrith  a  few  minute,  ahining  vesicles  coutaining  clear 
tiuid  Once  developed,  anything  which  excite8  perspiration,  and  especiallj 
hot  tea  or  esercise.  will  at  once  increase  the  characteriatic  prickling,  tingling, 
and  burning  sensationa,  while  the  irritčLbility  of  the  akin  is  accentuated  by 
flotatching  and  by  the  friction  of  aoaked  clothing. 
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AlmoBt  ihe  entire  cutaneous  surface^  except  the  palms  and  eoles,  maj  be 
involved,  but  the  site  of  election  ie  wliere  the  clothing  is  in  coutact  with 
the  body,  around  the  waist  or  on  the  back,  trunk.  or^exten8or  Burface  of 
the  forearms.  With  varying  eeveritj  the  eruption  may  persiat  for  ahnost 
any  tinie,  V>ut  Hpeedy  improveraent  usually  follovrs  fallmg  teni|)erature  or 
leaaened  humidity.  Though  not  in  itaelf  dangeroua,  the  resulting  irritatiou 
and  insoincia  may  compLcate  disease  or  in  delicate  persona  even  in  itaelf 
prove  injuriouB,  while  organisniB  introduced  by  Bcratching  or  wet  clothing 
are  a  fertile  soiirce  of  8ut«equent  Funmculosis. 

Patholoyy. — Pollitzer  (2)  found  cy8t-like  Bpaces  iu  the  rete  mucosum 
which  he  regardsd  aa  dilated  Bweat  ducts  produced  by  the  occlusion  of  their 
orifices  by  the  awelling  of  the  horny  lajer  from  soaking  in  perspiration. 
Pollitzer  found  no  eWdence  of  inflamination  or  of  alteration  of  the  coil 
glanda,  but  Toriik  (3),  aa  tlie  reault  of  hia  investigatioua,  regarda  tho  veaiclea 
aa  intlammatorj  in  origiu.  From  the  occurreuce  of  the  eruption  ouly  where 
there  are  aebaceous  glands,  Pearae  (4),  on  the  other  hand,  inclines  to  regard 
it  as  an  acute  seborrhoea,  the  reault  of  itritating  secretion  and  over-produc- 
tion  by  theae  glanda.  It  seems,  however^  more  reasonable  to  suppose  that 
the  Nvashiug  away  of  aebum  by  the  copioua  watery  secretiou  Jireventa  it  from 
efiiciently  perforraing  ita  function  of  oiling  the  skin,  and  therefore  allowa 
the  8welling  of  the  horny  layer.  The  thicknesa  oi"  the  latter.  and  the 
natural  abaence  of  sebaciiouH  .secretion  in  pfilms  and  solea,  explain8  their 
immunity  from  eruption.  Although  irritatiou  poBaibly  playB  a  part  in  pro- 
duction,  the  other  view  is  borne  out  by  the  special  prevalence  of  Prickly 
Heat  in  humid  climates  and  during  the  rainy  season,  \vhere  evaporation  is 
hindered,  and  by  ita  preference  for  parta  in  contact  \vith  clothing,  where 
8weat  coll»;ets.  It  occura,  too,  on  the  backs]  of  proatrate  invalida  in  the 
tropica,  and  the  wTiter  bas  frequently  seen  recurreuces  in  old  tropical 
reaidenta  during  an  English  eummer,  confined  to  the  region  beneath 
the  abdominal  belt.  SimUarlj  Eurrtpeana  are  the  chief  aulferera,  while 
negroes  are  almost  immiine,  partij  perhapa  from  their  naturallj  oilj  akin, 
but  largelj  from  the  paucitj  ;uid  loiiaeuesa  uf  tbijir  clothing  and  fnim  their 
habit  of  anoLuting  tbemselves  vcith  oiL 

Treatment. — Perspiration  should  be  reduced  by  the  utmost  poBsible 
avoidance  nf  exertion  and  of  li^uids,  and  by  occasional  saline  purgatives. 
The  clothing,  light  both  m  coloiir  and  texture,  should  conaist  of  vvoollen, 
cellular,  or  silken  material  which  will  abaorb  much  moiature  and  thua  permit 
evaporation.  To  make  it  loose  and  airy,  brac^a  and  belta  should  be  avoided 
and  combination  garmenta  worn,  while  the  position  should  be  changed  and 
gnuia  mata,  or  "dutch  wive8/' ^  uaed  for  the  l>ed,  with  the  asime  ohject  of 
avoiding  prolonged  contact  with  the  clothing.  The  latter  ahould  be 
l"r©quently  changed.  No  aoap  ahould  be  uaed  in  the  bath,  aa  it  removes  the 
Bebaceoua  secretion,  but  inuuction  with  some  oilj  material  after  the  bath, 
Buch  aaalmondoil  and  lanoline — 8  of  oU  to  1  of  lanoline — with  menthol  to 
allay  irritatiou  (Pearse),  or  cocoa-nut  oil  (Moorea)  (5),  should  be  subatituted, 
as  it  helps  to  prevent  the  8welling  of  the  homj  lajers.  Menthol,  carbolic 
acid,  or  calamine  lotionB  will  temporarilj  allaj  irritation. 

{h)  Intekthigo. — A  certain  degi-ee  of  this  almoat  invariablj  occura  in 
the  tropica  from  heat  and  moiature  combined  with  chafing.  On  board  ahip, 
posaiblj  from  aalt-water  bathin^,  it  ie  particularlj  prevalent.  It  is  raw  and 
painful  aa  well  aa  itching,  and  if  irritated  maj  proceed  to  vesicle  formation 
or  even  puatulation,  while,  aa  with  ringworni,  recurrenct^a  on  rcturn  of 
exciting  uauaea  are  verj  commou.  The  uBual  site  ia  thw  crutch,  and  the 
1  These  arv  hoUow  cylindora  of  opeu  »tUn  vrork,  usftd  in  tropics. 
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ailmeut  ia  chiefly  iiu{X)rtiint  aa  providing  a  favourahle  opportunitj  for  the 
attacks  of  tropical  rmgworm  or  aimilar  disease. 

2Watmtnt. — Careful  toilet  of  the  skin  is  the  best  preveatative.  If 
clevelopedf  rest,  separation  of  the  oppoaing  aurtaces,  and  duating  with  some 
Boothiiig  antiseptic  powdor  uHually  aufiices  for  the  time. 

(c)  Lkucodekmia  and  KELOiD.^Although  the  exact  pathologj  -of 
these  two  diaeases  is  at  present  unknovrn,  the  eatreme  liabilitj  of  many 
na  ti  ves  of  wariu  countriea  to  diaeaae  of  the  piginentarj  sjsteui  of  the  skin, 
such  as  leiicodermia  and  albinism,  and  of  black-  and  yellow-8kinned  raees 
to  keloid,  eeema  to  point  to  cliiimtic  inlluences  aa  factora  in  their  causation, 
and  they  are  therefore  mentioned  liere. 

11.   CONSTITUTIONAL   InFKCTIVE   DISKASKS  WITH   MAHKED   SkIN   LbSIONS 

Some  of  the  exanthemata^  and  in  particular  »(larlatina,  do  not  fluurish 
in  tropical  countries,  but,  on  the  other  haiid,  chickeiipox  and  suiallpox  are 
iDfinitely  more  common,  The  absence  of  vaccination  probably  accounts  for 
the  latter.  In  addition  to  these,  however,  there  are  three  constitutional 
diaeases,  leprosy,  yawa,  and  verruga,  which  are  prevalent  in  the  tropics  and 
vrbich  njore  particularlv  affect  the  skin-  These  are  elsewhere  described. 
Shima  mushi,  the  river  fever  of  Japan,  might  also  perhapa  be  mentioned 
here,  although  it  ia  not  comniunicable. 


III.  Skin  Disbases  probablt  or  certainlv  caused  by  Bacteria 

(a)  BoiLS. — Although  univeraally  diatributed,  this  troubleaome  affection 
is  particularly  comuiun  in  the  tropics,  and  in  hot,  luolst  climutes  few  esaipe. 
The  aodden  state  of  the  skin  and  clothiug,  the  numeroua  minuto  lesiona 
resulting  froni  inaect  bitea  and  prickly  heat,  the  debilitating  effect  of 
exoe8aive  heat  and  poverty  of  diet,  provide  conditions  eniinently  favourahle 
to  the  presence,  entry,  and  developnient  of  the  responsible  organisms. 
They  are  especiaLly  prevalent  on  board  shipa  after  long  apells  of  8hip'a  food 
and  diatilled  water,  and  among  nieu  rather  than  othcers,  probably  because 
these  conditions  are  then  aided  by  8alt-water  bathing  aud  lesa  čare  about 
underclothing.  Moist  weather  incretises  their  prevalence.  while  defective 
diet  undoubtedly  predispoaes,  and  hirgelv  frora  thia  latter  cause  more  than 
half  the  Grew  of  the  writer's  ship  sufTered  on  one  occasion,  although  the 
infection  wa8  doubtleas  conveyed  from  one  to  another. 

TrentmenL — ^'resh  diet,  vegetables,  attention  to  general  health,  cleanli- 
neaa.  and  čare  of  the  skin  form  the  most  useful  prophylactic  measures. 
('alcium  sulphide  and  other  drugs  have  beeu  recomrneuded.  When  the 
disease  bas  developed,  removal  of  the  constitutional  condition  which  bas 
fjivoured  development  of  the  bacterial  cause  is  perhapa  even  more  indicated 
in  the  tropics  than  el8ewhere.  With  thia  object,  purgatives  and  chola- 
gogues  are  often  valiiable,  but  fresh  meat,  vegetables,  or  Time  juice  are  even 
more  neoe8Bary.  Calcium  sulphide  in  quarter-grain  doses  every  two  hours 
is  recommended  by  some,  yea8t  by  otbera,  but  \vith  ana^mia  at  ali  evident 
port  wine  or  iron  and  quinine  tonics  are  probabIy  more  uaefuL 

Local  Trtatment. — Salicylic  acid  plaster  application,  or  boring  into  the 
centre  witli  a  pointed  wooden  match  charged  with  pure  c<irbolic  acid 
(Manson)  (6),  wUl  often  abort  a  commencing  boil.  With  general  furuncu« 
losis  frequent  antiseptic  batlia  are  of  value.  In  advanced  stages  sootbing 
and  protection,  with  preventiou  of  auto-incK-ulation  by  abaorption  of  dia- 
charge,  are  the  chief  deaiderata,  and  Bulkeley*8(7)  mathod  of  treatment 
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uns\verB  adinirably.  The  centre  of  a  sf^uare  of  absorbent  cotton  is  coated 
with  tlio  tollovving  ointment :  1^  Acidi  carboliei,  gr.  10  ;  ext.  ergotse  liq.  ^i ; 
pulv.  amjli,  zinci  osiili,  aa  5ii ;  unguent  aimpL  Ji,  and  tixed  over  the  boil  by 
Btripfl  of  plaster  so  applied  as  to  leave  the  centre  free  from  pressure, 
Incision  is  valuable  in  boils  of  scalp  and  axilla. 

Boils  of  External  Ear. — Alfchough  a  conimon  enough  afTection  at  Lome, 
this  is  intinitelj  more  prcvalent  in  damp  tropical.  regiona  like  Weat  Africa 
or  the  We8t  Indiea  No  doubt  their  occurrence  is  favoured  by  constitu- 
tional  deterioration  and  the  suilable  local  cx»nditionB,  while  their  prevalence 
in  ships  again  suggeats  salt  water  as  an  etiological  factor. 

S^mpioms. — Pain,  teuderness,  and  localised  8welling  are  the  prominent 
features,  but  the  condition  must  be  distinguished  from  the  diffu&e  iotiam- 
mation  sometimes  coniplicating  otomjcosis. 

Treaimfnt. — CleanlineBa,  caretul  drjiug  of  the  ear,  and  avoidance  of  salt 
water  constituto  the  best  means  of  prophylaxis  with  boils  as  \vith  otomy- 
cosis.  The  most  Batisractory  treatiueiit  of  the  developed  boil  is  early 
incifiion,  followed  by  instillation  of  some  anti&eptic  to  prevent  the  produc- 
tion  of  others  by  auto-inoculation.  A  very  good  anodyne  and  antiseptic  is 
aa  foliow8: — 1^  Carbolic  acid,  cocaine,  aa  gr.  10;  glycerine,  3ii*  Instil  a 
fow  dropH. 

(h)  FuRUNCULUS  Orikntalis. — See  vuL  iv. 

(c)  Vkldt  ok  Natal  Sorks. — Although  hardly  a  tropical  ailment, 
thia  seema  a  suitable  opportiinity  for  mentiouing  a  form  of  ulcer  to  some 
extent  allied  to  furmiculus  orientulis,  but  apparently  j>eculiar  to  South 
Africa,  aud  frequently  encountered  during  the  reoent  campaigu.  One  or 
more,  rarely  exceeding  the  size  of  a  shilling,  may  be  present,  and  generally 
involve  the  expo8ed  portions  of  the  body.  The  sore  usuaUy  commences  as 
a  blister  wibh  serous  contents  and  witb  iU-dufined  margins,  fading  gradiially 
into  healthy  skin,  When  tlus  bursta  it  leaves  a  red,  irriUible-looking 
ulcer,  surrounded  by  a  halo  of  redness,  and  which  involves  the  true  skin 
and  exteuds  margiually.  The  discharge  is  either  serous  or  purulent,  and 
Rometimts  forma  cruats  over  it.     Lyniphaiigitis  is  an  occaaional  complication. 

^tudogy, — There  is  little  doubt  fchat  the  entry  of  some  organism, 
probably  inhabiting  tht:  aoil,  determinea  the  occurrence  of  these  sorea,  and 
Ogston  (8)  haa  found  a  micrococciis  resembUng  the  gonococcus  in  large 
uumbers  in  the  fluid.  Mounted  men  have  been  said  by  some  to  be  speciaffy 
liable,  and  ticks  or  horae  flies  may  poa8ibIy  inliuence  causatiou  by  producing 
cutaueouB  lesions  or  by  carrying  iufection.  The  sorea  occur  edl  the  year 
round.     Natives  of  the  country  appear  to  be  immune. 

Treatment. — Ogston  recommeuds  cutting  away  the  dead  akin  around, 
and  the  application  of  some  good  antiseptic  dressing. 

(d)  Tropical  Phaged.^na.— /?i/n^^w//?/w : — Donda  Ndugu,  Ybmen, 
Cochin  China,  or  Mozambique  ulcer.- — A  rapidly  spreading,  necrotic  ulcera- 
tion  of  skin  and  subcutaiieous  tissue,  common  in  the  tropics. 

Geogtaphical  IHsfrihufion. — Thcre  is  probably  hardly  a  tropical  countiry 
free  from  this  disease.  Eapecially  frequent  upon  Eaet  Afričan  and  Rud  Sea 
ahorea.  and  in  Cochin  China,  Cayenne,  and  Fernando  Po,  it  is  also  common 
in  the  We8tern  Hemiaphere,  in  such  i)arts  aa  the  "VVest  Indies  and  Mexico, 
and  occura  in  even  comparatively  tempcrate  climatea  like  Algiers  or  Egypt- 

jrEtiology. — The  discase  chieiiy  attacks  those  debilitated  by  climate, 
oufecbling  disease,  atarvation,  over-exertion,  or  unhealthy  surroundings. 
For  this  reason  badly  fed  and  feeble  natives  subject  to  exposure  are  the 
priucijial  sufferers,  and  for  long  it  haa  been  the  scourge  of  exploring  expedi- 
tions  and  of  slave-gangs.     It  is  principal]y  found  in  low,  damp  jungle  lands 
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with  bot  debilitating  climates,  such  as  sea-coasts  and  sbores  of  rivers  aud 
Bwamps,  and  is  less  comnion  in  drj  elevated  localities. 

Doubtless  some  micro-organism  is  the  esseubial  cause,  and  Le  Dantec(9) 
bas  found  iii  tbe  e^udation  8warm8  of  non-motile  baoilli,  straigbt  or  curved 
and  7/i  to  12/A  in  length.  He  has  not,  however,  succeeded  in  eitber  finding 
tbem  in  the  blood,  cviltivating  them,  or  obtaining  any  poeitive  resulta  from 
inoculation.  He  believes  ^hat  the  organism  is  contained  in  damp  soil,  and 
ia  carried  by  flies,  but  Lis  investigatious  are  inconiplete.  The  virus 
probabij  effects  an  entij  on  aH  occasions  through  some  abrasion,  insect 
bites,  or  skin  eruption.  To  some  extent  the  disease  resembles  hoepital 
gangrene,  both  setiologically,  clinically,  and,  according  tu  Le  Danbec, 
bacteriologicallj,  but  it  ia  far  lesa  infectious  and  tends  to  selt'  liniitation, 
while  esperiments  to  transmit  it  have  failed. 

Sjfmptoms. — Generally,  though  not  alwayB,  the  legs  below  tlie  knee  are 
the  parts  most  allected.  Wbere  thcre  is  no  pre-ejcisting  wound.  the  tirst 
appearance  is  usually  that  of  a  pu£fy  sweliing,  ^iving  a  boggy,  tluctu&ting 
sensation,  and  preaenting  one  or  two  whitiBh  blebs  with  sero-sanguineous 
oontents.  Altbough  it  causes  lameness,  it  is,  as  a  rule,  unattended  by  pain 
or  heat,  bnt  tbere  may  be  a  painful  reddish  marginal  zone.  The  swelling 
Bubeequently  ruptures  and  leaves  eiposed  a  lorge,  pulpy,  gray  masa  of 
slough,  vvliich  extends  with  ivonderful  rapidity  from  auto-iufection  with 
the  discharge,  and  the  surrounding  parts  become  infiltrated  with  grayish 
exudation.  Not  only  may  this  necrotic  condition  involve  skin  and  sub- 
cutaneous  tissue,  but  aLso  musoles,  tcndons,  nerves,  vesselsj  or  even  peri- 
osteum  of  bones.  \Vhou  the  slough  is  exposed  there  is  a  fcetid  odour,  and 
pain  m&y  be  intense  and  constitutional  disturbance  of  an  £vdyuamic  type 
marked. 

Pre-exi8ting  woundB  if  attacked  become  dry,  dark-coloured,  and  rapidly 
necrotic. 

Provided  the  health  is  fair,  the  ravages  of  the  disease  may  be  checked 
and  chronic  ulcers  result,  but  with  debilitated  patients  it  may  make  rapid 
Btrides  and  cause  death  by  opening  a  large  vessel  or  from  septic  absorption. 
Usually,  however,  the  procesa  is  sooner  or  later  checked,  but  Hfe-long 
deformity  not  infrequently  resulta  from  the  extreme  destruction  of  tissue. 

Treatmcnt. — Prophylaxis  resolves  itself  into  the  čare  of  the  general 
health,  particularly  of  native  camp  followerB  in  expeditionB,  insistence  upon 
proper  čare  of  skin  leaions,  and  protection  of  the  legs  by  putties  or  other 
ooverings.  Those  attacked  should  be  isolated.  Where  the  ulcer  is  present, 
the  constitutional  condition  should  be  treated  by  nourishing  diet,  fresh 
vegetables,  lirae  juice.  quinine  and  tonics,  and  opium  ia  generany  neces8ary 
to  relieve  pain  and  give  sleep.  Locally  vigorous  treatment  is  best.  The 
alougbing  mass  sliould  be  removed  by  the  actual  cautery,  curettiiig,  or  by 
Bwabbing  with  pure  carbolic  (Manson) ;  the  surface  is  then  dressed  anti- 
Beptically,  or  better,  irrigated  or  placed  in  a  continuous  antiseptic  bath. 
Should  sloughing  again  recur  the  maas  is  again  removed.  When  onoe 
cheokeii  the  treatment  is  that  of  ulcer,  but  splints,  strapping,  or  skin 
grafting  are  ciften  ueeded  to  aid  cicjitrisation. 

{t)  Pkmphigus  C0NTAGIO8US. — Tobi  Hi. — A  contagioua  skin  afiection 
charaoterised  by  the  formation  of  vedcles  and  bnlDe  and  Bub8equent 
exfoliation  of  skin. 

Oeographical  Distrihutum. — It  is  met  with  during  the  hot  season  along 
(be  soutbem  coast  of  China,  and  in  Ja(>an  and  the  Slraits  Settlements,  and 
bafl  alao  been  described  in  Madras,  Oueensland,  Trinidad,  and  America. 
Very  pcasiblj  it  occurs  in  other  hot,  damp  climates. 
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jEtiology,  —  Children,  especiallj  of    European   parentage,  are  chieflj 

attacked»  and  particularly  favourable  opportunities  for  its  spread  are 
provided  ljy  achoola  and  aimilar  iriBtitutioiis.  Among  adulfcs,  Europeans 
occasionally  suffer,  but  uatives  rarelj  do.  The  cause  is  probably  of  a 
bacterial  nature,  and  a  diplococcus  has  been  found  in  tbe  fiuid  of  the 
blebs  by  Manson  (10)  and  Mimro  (11).  The  latter  observer  cultivated  it 
in  varioua  medla,  but  failed  to  reproduce  tlie  disease  in  lower  animala 
Vokiima  (11)  haa,  however,  8ucce8sfully  inoculated  a  putieut  akeady 
infected,  and  obtained  pure  cultures  fruin  the  leaion. 

Symptoms. — Minute  red  byperaemic  apots  precede  the  development  of 
vesiclea  and  bulla^  which  rapidly  form  on  their  site.  Slight  itching  or 
burniug  uaually  heralda  their  appearance  but  then  diniinishea,  although, 
when  they  cofiapee,  it  niay  retum.  The  bullae  and  vesiclea  are  hemi- 
apherical  in  shape.  and  in  aize  vary  from  that  of  a  split  pea  to  that  of  half 
a  large  marble ;  there  ia  aoinetiinea  a  slightly  marked  area  of  conge-stion 
around.  WitluuL  fchem  is  fluid  containingleucocytea,  the  diplococci,  and  a 
few  cella  from  the  atratum  granuloaum.  Thia  fluid,  at  firat  elear,  8ul)se- 
quently  becomes  opaque  and  the  blister  £accid,  at  which  period  it  U8ually 
rupturea,  diacharging  ita  contenta  and  leaving  a  weeping  red  aurface  under 
the  cuticle,  which  at  times  continueH  to  exfoliate  round  the  margin. 
Karely,  the  bulhe  may  coaleace,  thus  denuding  a  large  aurface.  Later,  ali 
that  ia  left  ia  a  pinkiah  apot,  perhaps  covered  by  a  thiu  acale.  The  eruption 
in  adulta  ia  comuionlj  confined  to  the  crutch  and  axilla?,  where  it  may 
occasion  much  irritatiou ;  in  children  it  ia  apread  to  any  part  of  the  body 
from  Bcratching  or  other  methoda  of  inoculation. 

IHagnosis.— To  some  extent  the  diseaae  resemblea  impetigo  contagiosum, 
but  the  leaiona  involve  trunk  and  limbs  rather  than  face,  and  the  exfolia- 
tiona  around  the  peripherj  of  the  ruptured  veaicle  are  compoaed  of 
de8quamated  epithelium  and  not  dried  pua. 

The  absence  of  conatitutional  diaturbance.  of  ulceration  and  searring, 
and  the  non-occurrence  of  the  eruption  on  mucoua  membranes,  with  the 
occaaional  larger  aize  of  the  bullse,  daatinguiah  it  from  varicella.  Ia  adults, 
the  absence  of  itching  festooned  margin,  and  of  fungus,  help  to  differentiate 
it  from  tropical  ringworm,  for  whieh  it  may  be  mistaken. 

Treainunt. — A  cure  ia  readily  obtained  by  thorough  cleaneing  with 
antiaeptic  lotion  such  as  perchloride  of  mercury,  and  8ubaequent  apphcation 
of  Boothing  antiseptic  ointmenta,  compreases,  or  duating  povvders,  but  its 
contagiouB  uature  muat  be  remembered  and  ali  neceB8ary  preoautifjua  taken 
with  regard  to  isolation,  clothing,  and  so  on,  Tonica,  particularly  araenic 
and  qaiuiae,  are  occa8ionally  indJcated. 

(/)  Craw-Craw. — In  We8t  Africa  thia  name  ia  given  to  varioua  itching 
cutaneouB  diaeaaea,  m.oat  conimonJy,  in  the  writer's  eiperience,  tropical 
ringworm  or  acabies.  0'Neil  (12)  in  1875  firat  deacribed  as  craw-craw  a 
contagious  diaeaae  reaenibling  acabies,  in  whiGh  he  found  numerous  filaria- 
like  organiama  on  ahaving  off  the  topa  of  the  papulea.  Later,  Nielly  (13) 
8aw  in  an  untravellod  Frenoh  lad  a  aimilar  papulo-veaicular  itching 
eruption  with  uematode  embryo8  in  the  blood,  in  addition  to  organiama  in 
the  papulea,  and  called  it  Dermatoae  Paraaitaire.  Emily  (14)  has  Iikewise 
deacribed  under  the  name  craw-craw  a  papulo-puatular  atiection  comraon  in 
tropical  Africa  and  in  India,  Chiiia,  and  el8ewhere  (Manson).  An  itching 
papule  forma,  which  aa  the  result  of  acratching  becomea  inoculated  witb 
pyogenic  organiama  and  by  auto-infection  with  discharge  extenda.  producing 
a  puatular  eczema.  Eecently,  Beunett  (15)  hua  analy8ed  eighty-tliree  casea 
of  so-called  craw-craw,  fifty-eight  of  whiGh  he  found  to  be  tinea  circinata. 
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The  disease  in  the  remainder  waa  extremely  contagioue,  and  after  an 
iucubatioD  period  of  two  to  four  dajs  began  as  papules,  which  developed  in 
four  or  five  day8  iuto  vesicles  and  pustules ;  the  hands,  arms  and  thighs 
were  principally  affected.  The  diacharge  from  the  vesicles  waa  peculiar, 
stiffening  linen,  and  producing  yellowieh  cruats.  under  which  the  pustules 
formed,  and  gave  rise  to  pain  and  irritation.  Fibiria  perHtaus  wag  present 
in  the  blood  of  twelve  of  these  cases,  filaria  nocturua  in  two.  iJoubtlesa 
tbey  might  have  been  seen  in  blood  from  the  papules,  thus  proving  the 
posaibilitj  of  ManBon's  suggestion  that  0'Neil's  organisms  oame  from  this 
source.  Bennett  looks  upon  the  disease  as  a  pustular  eczema,  and  thinks  the 
name  craw-craw  should  be  abandoned. 

Treatment. — Antiseptic  ointinents.  or  better,  thorough  cleansing  with 
lotions  or  l»ath8  and  removal  of  crusts  and  diacharge,  vrith  aubseguent  dij 
dressing  with  boric  powder,  rapidlj  eftects  a  cure,  but  artioles  of  clothing, 
8uch  as  stockiugB,  infected  by  discharge,  should  be  deBtroyed.  The  vrriter 
found  pero2dde  of  hydrogen  spray  useful  in  similar  ca8e& 


IV.  Causkd  bv  Animal  Parasitks 

(a)   Thk   Chiggkr    or   Chigce — Pulkx   Penetrans — Sand-Flka. — 

Geoffraphical  Distribution. — Though  originally  found  only  in  latitudea  23*^  N. 
to  28"  S.  of  the  "VVestern  Hemisphere,  this  parasite  was  introduced  in  to 
Gaboon  about  1872,  whenoe  with  marvellous  rapidity  it  haa  invaded  ali 
tropical  Africa,  eutered  China,  and  threateua  Iiidia,  where  elaborate  pre- 
cautious  are  being  taken  to  prevent  its  spread. 

JDescripHon. — The  chigger  resembles  the  oommon  flea  in  appearance,  but 
is  snmller  and  haa  a  proportionately  larger  head  and  broader  abdomen.  Its 
colonr  is  reddi8h-brown.  Although  not  confined  to  them,  its  favourite 
haunta  are  low  plains,  and  e8pecially  Bea-shores  and  the  banka  of  rivers. 
The  tilth  and  debris  about  native  huta  and  cattle-aheds  provide  ite  head- 
quarter8,  and  in  the  dust  of  dark  corners  of  these.  larvse  and  mature  insects 
protect  tliemselvea  againat  rain  and  high  temperature,  which  are  injurious 
to  them. 

Both  male  and  female  s\ick  the  blood,  but  the  harmful  eCfects  are 
produced  only  by  the  female,  which,  vhen  impregnated,  bores  obliqueIy 
through  the  epidermia  to  the  corium  vvhence  ehe  obtains  nourishment. 
Here  by  development  of  tho  egga  the  abdomen  rapidly  enlarges  at  the 
erpense  of  the  second  and  third  segmenta,  while  the  unchanged  posterior 
segment  blocks  the  opening  in  the  skin.  The  eggs,  i(  discharged  by  its 
rupture,  develop  into  thirteen  ringed  larvse,  which  become  surrounded  by  a 
cocoon,  pOBS  through  a  nympha  stage,  and  arrive  at  matunty  after  eight  or 
teu  dayB. 

S^mptoms, — The  entrance  of  the  parasite  is  marked  by  itching,  often 
unnoticed  by  recent  arrivals,  and  the  Bmall  opening  can  be  seen  in  the 
centre  of  an  intiammatory  8welling,  U8ually  either  in  the  šole  or  great  toe, 
or  in  thu  folda  of  the  toea,  the  parta  nearcat  the  ground,  although  ex- 
oeptionally  they  attack  the  scrotum,  hands.  or  elaevrhere.  From  the 
condition  of  their  houses  and  from  absence  of  foot-covering,  natives  are 
e8pecially  liable.  The  parasites  usually  nuniber  one  or  two.  but  there  may 
be  many.  By  their  abdominal  8welling  considerable  irritation  is  cauaed, 
the  chigger  becomea  bathed  in  pus,  and  the  skin  finally  givea  way  and 
expelB  it  by  ulceration.  If  the  abdomen  is  ruptured  during  estraction,  or 
pathogenic  organiama  enter,  this  may  be  very  severe. 

Treatment  {Frophylaxisy — Housee  supposed  to  be  infected  sbould  be 
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cleaned  and  8wept,  especiallj  during  rains,  disinfoctants  used  liberallj.  and 
eleeping  on  the  gronnd  or  walking  bare-foot  avoided. 

When  the  paraaite  haa  entered  it  can  be  killed  by  chlorofonn  or 
turpentine,  but  the  best  treatment  is  enucleation  with  a  clean  needle. 
Natives  are  most  erpert  operators,  If  the  abdomen  is  ruptured  during 
extraction  pure  carbolic  acid  ahoitld  be  used. 

(b)  CuTANEOua  Mtiasis.     See  Mtiasts,  vol.  vili. 

(c)  Pani  Ghao— Ground  or  AVater  Itcu — Sore  Feet  of  Cooues. — 
Dalgettj  (16)  describes  as  epidemic,  during  the  wet  months,  among  coolies 
in  Assam,  Sylhet,  and  other  parts  of  India,  a  superficial  vesicular  dermatitia 
resembling  scabies,  and  a  aimilar  disease  is  reported  from  Trinidad  (17)  and 
British  Honduras. 

Symptom3. — Burning  and  itching  are  followed  by  the  appearance  of 
veeicles,  uauallj  first  beginning  in  the  clefts  of  the  toes,  and  spreading  over 
the  darsum  aud  aroiind  the  outer  edgo  and  šole,  but  alao  occasionallj  in- 
vohing  the  handH.  The  vesicles  are  at  first  distinct,  but  possiblj  coadesce 
later  and  form  large  blebs  or  proceed  to  pustulation  or  even  ulceration  or 
aloughing.     Complete  laming  may  reault  from  involvement  of  both  feet. 

jEiiology. — The  disease  only  occurs  in  tea-gardena  after  they  have  heen 
opened  for  some  year8,  as  the  ardure  depoaited  by  the  coolies  forma  a  breed- 
iag-place  for  the  acarus  found  by  Dalgetty  in  these  cases.  He  givea  an 
elaborate  description  of  this  parosite  and  its  ova,  and  thinks  that  it  may  be 
carried  by  dung  beetles.     Impairod  health  predisposes  to  its  attacka.^ 

Treatment, — Evocuation  of  the  pustulea,  disinfection  of  the  skin,  and 
application  of  lime  and  sulphur  or  coal-tar  ointments,  or  of  phenyl  lotion, 
will  ePFect  a  cure.  For  prevention  Dalgetty  recommends  close-fitting  shoes 
or  clogs. 

(d)  Filarial  Diseases  involving  Skin  and  Conkective  Tissues. 
FiJaria  Mediuensis— Filaria  Nocturna— Filaria  Volvulua — Filaria  Loa. 

See  article  on  Filariasis,  voL  iii. 

{e)  IxoDlA3ls — TiCKs. — Walking  through  long  grass  in  many  tropical 
and  Bub-tropioal  regions  not  infrequently  reaults  in  the  acquirement  of 
several  of  thes^^^  paraaitea,  oh  the  larva*.  climb  graas  or  ehniha  and  await  with 
their  front  lega  outatretched  for  any  pasaing  aniniaL  An  attempt  at 
forcible  removal  from  the  skin  often  Ijreaka  off  the  roatrum,  and  leaves  it  as  a 
source  of  irritation  until  eliminated  Hke  a  thorn.  When  gorged  mth  blood 
the  parosite  will  drop  off  hy  itself,  but  it  can  be  removed  at  once  by  touching 
the  ventral  surface  with  a  feather  dipped  in  turpimtine  or  petroleum. 

Powder  of  Pyrethrum  fiowera  dusted  over  a  bed  and  a  lighted  lamp 
alongaide  it  will  keep  ticks  off  at  night  (18).  The  recent  diacoveriea  aa  to 
their  r^lfi  as  carriers  of  infection  constitute  additional  reasona  for  efficient 
protection  from  their  attacks. 

(/)  Lkkches. — ^Leeches,  terrestrial  in  their  habits,  occur  in  abundance 
in  many  tropical  couutrieSj  while  they  so  abouud  in  pools  that  natives  often 
refuse  to  enter  them.  Additional  reasona  are  thereby  afforded  for  efficient 
protection  of  feet  and  legs  and  for  čare  about  wading  in  these  regions,  aa 
the  attacks  of  theae  parasitea  may  result  in  very  considerable  loas  of  blood. 
Manson  (19)  saw  casea  of  horse-leech  in  the  nostrils  of  men  as  well  as 
animals  in  Formoea,  and  a  aimilar  infection  has  been  seen  in  Southern 
Europe  and  Northern  Africa.  Headache,  repeated  epiataiis,  and  anaimia 
were  the  8ymptoms  produced. 

'  Recent  inTftatigationa  h;^  Bentley  not  onlv  throw  donbt  apon  the  connectian  of  thifl  acaruA 
with  cftasation,  but  alao  suggest  that  either  the  Urvs  of  the  &iikylD8toiiiii  or  bact^ria  found  in 
the  soil  with  it  are  mainly  respoDsible. 
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V.  Causkd  bv  Vegetable  Paeasitks. 

(a)  Dhobie  Itch- — SynQnyms:  Tropicol  ruigworm,  Herpes  circinatus. 
Eczema  marginatum,  Tinea  circinata,  Burmese  ringwornL — The  name 
dhobie  itch  is  frequeiitly  given  in  hot  countries  to  almost  any  itching 
cutaneoua  eruption  in  the  crutch  or  axilla,  True  ringworm,  here  os  else- 
where,  is  probablj  due  to  the  preaence  of  tinea  trichophyton  or  microsporon 
audouini,  but  not  only  inust  it  be  distinguiBhed  from  the  prevalent  erythema 
intertrigo  and  from  pemphigus  contagiosus,  vvhich  in  adults  involves  these 
regions,  but  alao  from  erjthrasma.  The  U8ua!ly  imirritating  microsporon 
minutissimum  and  also  microsporon  furfur,  stimulated  by  tropical  con- 
ditions,  may  produce  patches  not  unlike  true  ringworm,  vvliich  in  colder 
weather  becorae  brovm,  furfuraceous,  de8quamating  surfaces,  yielding  the 
charaotoristic  fungus  on  esamination ;  only  to  relapse  when  again  espoaed 
to  similar  influcnces. 

jEtiology, — Though  often  unjuBtly  blamed,  the  waBherman  frequently 
convejs  infection  to  Europeans.  For  instance,  in  the  writer*8  ship,  off  the 
Gold  Coast,  where  no  one  lauded,  ali  whoee  clothea  were  wa8hed  ashore 
were  attacked  while  no  one  eise  suftered. 

With  nativea  the  opportuuiliea  for  direct  contagion  provided  by  tbeir 
orowded  houses  and  the  proximity  of  their  domestic  animala,  and  for 
indirect  by  their  inattention  to  hygiene,  and  careless  habits  with  regard  to 
liathing  and  to  clothing.  together  \vith  the  favourable  climatic  conditions 
for  the  possible  grovrth  of  the  fungus  as  a  8aprophyte,  no  doubt  account  for 
their  great  liabilltr. 

Symptovis. — Although  scalp  ringwomi  is  coniparatively  less  common, 
no  part  of  the  body  ia  exempt,  but  the  crutch  and  axilla  aro  the  regions 
U3ually  involved.  DuU  red  itching  spots  of  lean  ham-colour  develop  and 
Bpread  in  festoons  over  scrotum,  buttocks,  or  thighs,  fonning  an  irregular 
patch.  As  the  raised  erythematou8  itching  margin  extends  the  centre 
beconies  pale  and  scurfy,  although  alway8  Iiable  to  again  inflame.  Hot 
rainy  weather  increases  the  8everity  of  the  disease,  and  it  tenda  to  disappear 
in  cold  and  recur  in  waru]  vreather.  Tt  is  more  deeply  situated  than  in 
temperabe  climates,  and  from  heat,  moisture,  and  irritation  is  apt  to  aasume 
a  niuch  more  irritable  aspect,  and  to  be  complicated  by  vesicle  formation  or 
even  pustulation  or  ulceration.  The  fungus  ia  sometimes  difficult  to  find 
bj  microecopic  examination. 

Treatment. — After  thorough  cleansing  of  the  part,  chry8ophanic  acid 
gr.  20  to  lanoline  ^i.,  may  be  rubbed  in  twice  a  day.  It  ahould  not  be 
applied  to  the  face,  and  ahould  be  stopped  when  erythema  appeara  around 
the  patch,  while  the  stuining  efiecta  on  the  clothes  muat  be  rcmembered. 
Linimeutuui  iodi  of  double  strength  (Manson)  ia  useful  for  natives,  and, 
although  painful,  also  in  the  writer'8  experience,  for  Europeana  One  or 
two  applications  of  glacial  acetic  acid  followed  by  ice  to  relieve  tho  pain, 
tincture  of  leavos  of  caaaia  alata,  fre8hly  prepart^d  sulpbureouB  acid  or 
naphthol  in  alcohol,  one  per  cent,  may  aU  be  substituted. 

Prophylaxis. — The  use  of  light  cotton  drawers,  which  have  been  wa8hed 
by  a  tru8tworthy  person,  and  proper  attention  to  the  toilet  of  the  skin,  are 
useful  prophylactic  mcasures. 

(b)  Tinka  Imbricata. — SynQnyvis:  Gune,  Tokelau  or  Bovrditch  Island 
ringworm,  Herpes  de8quaman8,  Le  Pita. — A  Bcaly  affection  of  the  skin  pro- 
duced  by  a  vegetable  parasite. 

Oeographiazl  Distrihuiion. — Europeans  are  but  rarely  attacked  by  this 
disease,  but  in  many  islands  of  the  South  Pacific  and  the  Eaatem  Arohi- 
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pelago  a  conaiderable  proportion  of  natives  are  affected,  and  it  bas  graduallj 
extended  to  the  Malay  PeuinBula,  Burniah,  Bengal,  and  the  PhilippiDes 
and  Fonnosa. 

Si/mj)to7n8.^Kx\yeinme.nis  perfornied  by  Manson  (20)  8howed  that  if  a 
point  be  inoculated,  a  minute  browQ  spot  appears  there  after  ten  days  in- 
cubation.  This  ateadilj  enlarges,  and  a  few  dajs  later  the  epidermis 
rupturea  in  the  centre  and  hecomes  separated  from  the  corium  everjnvhere 
except  ftfc  its  outtir  cdge.  Ouce  moni  a  bro\vn  apot  fonus  in  the  centre  aud 
a  siinilar  pn^cena  occurs,  thu«  forujing  fcwo  ringH  of  acales,  one  iuaide  the 
other.  Thus  the  diaease  extend8,  and  bj  inocidation  of  other  parts  gives 
rise  to  freah  centrea  of  growth,  and  by  their  coalescence  various  designa  are 
formed,  and  the  original  concentric  pattem  interfered  with.  When  a 
patient  presents  lumself,  therefore,  a  large  portion,  or  even  the  entire 
cutaneous  surface,  is  often  covered  by  these  scaly  concentrically-arranged 
ringa.  The  scales  (about  h  inch  in  length  by  J  inch  in  breadtb)  are  only 
attached  by  their  j^eripheral  niargin,  where  tfie  profusion  of  fungua  produces 
a  browni8h  dLscoloration,  which  contrasts  wiLh  the  paler  colour  under  the 
rast  of  the  scale.  Severe  itching  may  be  experienced,  but  otherwise  there  is 
no  discomfort.  The  eruption  avoids  the  crutoh,  axilla?,  and  nails.  and  usuallj 
the  bairy  scalp,  i)alms,  and  soles.  The  most  typical  patcbea  are  found  be- 
tween  the  shouUlers  or  other  parta  protected  from  niechanical  irritatian. 

j^tiolofft/. — If,  after  uioistening  with  Iiquor  potasBa,  a  scale  is  exauiiued 
microscopicallj,  a  profusion  of  fungus^  not  unlike  the  ordinarj  Tricophyton, 
is  found.     It  diilers.  however,  in  its  greater  abundance,  and  its  ehains  of 
spores  are  oval,  rectangular,  or  iiTcgular  rathcr  than  globular,  and  more 
numeruuH  than   the  mycelial  tlireads,  which,  in  their  turn,  are  loug  and 
straight  or  getitly  curved  rather  than  short  (21).    Fairly  Iiigh  temi>erature, 
moisture,  and  uncleanly  habits  favour  itft  growtb  and  spread,  but  too  high 
temperature^  cold,  or  dryne38  exert  an  unfavourable  influence.     Tribondeau 
(22)  apj>ear8  to  regard  it  as  a  lepidopliytou.     Cbuically,  the  distjase  is  dis- 
tinguiahed  from  ordinarj  ringworui  by  the  iuvariable  presence  aud  the; 
microscopic  features  of  the  fuiigus,  the  absence  of  inflammation,  the  largdi 
acaleSi  the  wjde  surface  involved,  and  its  avoidance  of  the  axillje.      In 
addition  the  corium  is  not  invaded,  nor  the  hair  follicles  \vhen  the  scalp  ia 
attaeked ;  the  disease  does  not  abandon  a  part  once  involved,  and  la8tly  ^ 
there  are  the  etfects  of  inoculation. 

Treatment. — Any  epiphyticide  will,  from  the  extent  of  surface,  kili  the 
parasite,  but  tirne  ia  required,  and  tlie  clothes  niust  be  burnt  or  disinfected. 
Manson  recommeada  the  linimentuiu  iodi  for  natives,  but  chryBophanic  acid 
or  casHia  alata  leaves  are  also  valuable. 

(c)  MvcETOMA.     Scf  rol.  viii. 

(d)  Otomvcosis. — Highet  (23)  and  others  have  8hown  that  this  affection 
is  common  in  Singapore  and  Eangkok,  and  uo  doubt  it  frequently  occura 
el8ewhere  in  the  tropics,  as  constitutional  deterioration,  with  heat,  moisture, 
and  the  very  general  presence  of  the  spores  of  penicillium,  aspergillus,  and 
mucor  provide  favourable  conditions  for  its  development. 

Symptoms. — Senaationa  of  blocking  and  atuflineas,  deafneas,  itching,  and 
yelIowi8h  watery  diHcharge,  \vitli  the  presence  of  soft  wool-likB  substance 
in  the  meatus,  are  the  leading  features.  Intense  pain  usuallj  nieans  the 
advent  of  diffuse  inflammation,  a  not  infrequent  complication.  Microscopio 
examination  will  settle  the  diagnosis. 

TVmžmen^.^Reuioral  of  the  fiin^tis,  repeated  Byriu;^'iug  \vith  wurm 
perchloride  of  niercury  lotion,  1  in  5000,  and  subsequent  instillatioa  of 
alcohol«  thorough  drying  with  wool^  and  dusting  with  some  soothing  anti- 
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aeptic  powder,  constitutes  the  treatinent  recommended.  It  will  probably 
have  to  be  repeated. 

(e)  PiNTA.     See  vol.  ix. 

(/)  PiKDRA. — This  disease  of  the  hair  ia  canfined  to  the  inhabitanta. 
more  particularlj  the  women,  of  the  United  States  of  Colombia. 

At  irregulttr  intervala  along  the  hair-ahaft,  mioute  hard  pigmented  and 
grittj  nodes  develop,  which  crepitate  when  the  hair  is  combed  or  shaken. 
They  first  occur  about  holf  an  inch  from  the  poln  t  of  exit  of  the  hair  aud 
completely  inveat  it;  inany  umy  attack  a  single  hair.  The  diaeaae  is  not 
contagioua.  Although  barelj  perceptible  the  nodes  are  ea8ily  felt,  and  when 
well  developed  are  not  ualike  pediculi  (nits)  (24).  Only  the  head  ia  in- 
volved,  and  the  atfected  hair  ia  aaid  to  be  weakened  and  to  smeli  ncid. 

The  nodes  are  nither  hard,  and  are  deeply  pigmented  on  the  aurface, 
If  examined  micro8Copically  after  treatinent  with  ether  and  liquor  potaasae, 
they  are  found  to  consist  of  honeycomb  inasaes  of  mycelia  and  sporea. 
Theee  latter  are  large,  angular  from  presaure,  and  joined  together  by  a 
cement-like  inateriaT  containing  minnte  rod-like  tilamenta.  Evidently 
therefore  piedra  ia  a  fungua  growth,  but  it  is  thought  to  be  predisposed  to 
by  the  mucilaginoua  oil  uaed  aa  hair-dreasing  by  native  women,  or  by  the 
water  of  certain  streama  From  ita  frequeut  occun^ence  in  warm  valley8 
heat  also  appears  to  favour  development. 

Treatment. — CleanHneaa,  the  application  of  epiphy  tieidee,  or,  if  obetinate, 
shanng  the  aflected  hair  ia  the  treatment  recommended. 
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See  (dso  Favus,  Pediculosis,  Scabiks 

Intboductokv. — Ringwonn   has  during  the   last   few  jears   reoeived  a 
great  deal  of  attentioo.  thanks  mainlj  to  the  exhau8tive  investigations  of 


170 


SKTN:  PAR^VSITES 


ŠalK>utHud,  ^p^ciallj  u  icgardB  the  difierentotMii  of  Ihe  rarious  fungi,  their 
I  •eaiances,  cultiv&tion,  aod  botaakal  rahtianH  generallj. 

.v  le  di^cussion  of  these  pointB  hae  been  someirhac  academic, 

aud  hds  aoc  up  to  the  present  led  to  any  adranoement  in  tbe  way  of  treat- 
tuaskt^  vet  it  has  stimolated  thougfat  and  bieathed  Ufe  into  a  sabject  which 
bttd  Gftiktt  mto  the  rut  of  the  conuDonpIace. 

How«»ver  interesting  an  histcrical  sarvef  of  rmsvonn  {tdid  the  .'etio- 
logioftl  poLnt  of  Tiew  might  be,  the  matter  cannofc  oe  dealt  with  in  ihia 
ritocc  The  reader  must  therefore  be  raferred  to  the  vrorks  mentioned  at 
UM  ead  of  this  article  for  further  infonnatioa  (tide  litei^tiire). 

Lntie  Roberts^s  opinion  tbat  the  n&gwor7n  fiiBgi  exert  a  keratoljtio 
ftotion  on  the  hairs  is  probablj  correct  The  disintegr&tioo  which  ooours  in 
tho  nails  when  they  are  attacked  is  in  fiavour  of  it,  as  are  also  the  obeerva- 
tiona  of  ProfieoBor  M&nhall  Ward  on  a  hom-deetrojing  fnngos,  Onygtna 

As  to  ihe  saprophjtic  eiistence  of  the  ringwonn  fimgi,  it  is  perfectly 
reasonable  to  suppose  that  Buch  is  likelj,  and  that  the  pantsitic  development 
is  accidental  aa  Sabouraud  and  Bodin  bare  suggested,  bnt  tbe  idea  cannot 
be  considered  as  ha%nng  been  originated  bj  thezn,  as  it  has  oocuired  to  other 
obeervers  inde^iendentlj.  What  is  known  of  actinomjcoeis  abo  points  in 
the  same  direction.  The  polyinorphiBm  of  fungi  and  their  ertraordinarjN 
8iiaoeptibilily  to  their  nutrieut  envir<:)nment  are  known. 

Some  authors  (Sabouraud,  Bodin,  and  ctheni}  have  split  up  the  vazious 
fongi  paiasitic  on  man  into  a  great  number  of  kind&  For  ali  practical 
parpoaes  it  is  not  neceeaarj  to  foflow  in  their  footstepe^  but  as  far  as  ling- 
worm  of  the  scalp,  lxjdy.  beard,  aud  nails,  as  comnioiilj  met  with  in  Britain, 
is  concemed,  the  following  only  need  be  considered:  llRtrotporum  Audouini 
(or  so-called  small-spored  fungus),  Trichophyton  trugaio^for&n  ^ndotkru 
and  Tri£hophyton  mtgalospoTOfi  eetotkrtK  (both  commonlj  Tefmed  to  as 
large-spored  fungi).  In  addition  to  these,  other  fungi  must  aiso  be  alluded 
to,  such  as :  JHcrosporon  fur/ur  (Tinea  versicolur),  Jlicrv^fOfvn  minutU' 
nmum  (Tinea  erytbrasma)i  ezotic  or  so-called  tropical  fungi  (unclaasified] 
(of  Dhobie  itch — Tinea  imbricata — Garate),  the  fungus  of  Tinea  nodosa.^ 

To  avoid  needless  repetitions  the  metbods  of  eramination  \nll  be  brieflj 
stated,  but  the  microecopical  appeAiances  of  the  various  fungi,  together 
with  the  cultural  aspects  of  some  of  them,  will  be  referred  to  under  the 
leepective  diseaaes. 

Mfthod  or  EkajcinaTion. — Hnirt. — It  is  of  priinarv  importanoe  to  examine 
those  hairs  which  are  aftected.  This  can  only  te  carriwl  out  by  searching  for 
them  carefull^  vith  a  Ien&.  It  is  no  use  pullin^  out  hair&  indiscriminat«]y.  The 
diaeoAed  haira  are  bent,  broken,  twistedf  sometimes  displaying  a  powdery  sheath 
(as  in  Mkrtmpomm  Amdouini)^  or  they  mav  appoar  as  duU  or  as  very  short  stum| 
which  sometiin««  rec|aire  dig^^g  out  witn  tne  epilatin^  foreeps  (as  in  some  lar^ 
spored  caaesl  Special  čare  in  selectin^  suitable  hairs  is  aUo  necded  in  riugvorni 
or  the  bearo,  ano  in  the  latter  condition  it  may  be  nec«ssary  to  exnmiue  several 
itumps.  When  tbere  are  crusts  Rood  stutups  for  exaniination  wiU  be  sometLin« 
fonna  adbering  to  their  under  surtace  on  removal. 

'     Scalf*. — As  to  ringworm  of  the  bodv,  the  margins  of  the  rings  shoald  be  gvnti 
iicraped  with  a  scalf)e],  but  it  is  necessarj  to  go  aeeper  than  the  nierely  supertieij 
Uyer.     I^nugo  hairs  are  in  this  way  frequenUy  removcd  with  tbe  scaless  »nd  tbe3r 
iDay  sometimes  display  the  fungus. 

Nail*, — The  suspected  natl  should  be  scraped  with  the  sharp  fidge  uf  a  slide, 
going  pretty  deeply. 

In  ali  caaes  when  ointments  have  been  used,  after  preliminary  treatment  (oa 


1  Tb«  fnngaft  of  Tin««  favosA  bas  boen  deiUt  vith  iukd«r 
voL  iiL 


FAros,"  AnfMftjjiaJia  if«Maa, 


SKIN:  PAEASITES 


171 


the  slide^  with  a  little  ether  to  get  rid  of  fat,  stumps  and  scales  should  be 
exarainea  la  a  drop  or  two  of  liq.  pota&sie,  B.F.  (about  6  per  cent),  but  in  the 
čase  of  nail  scraping))  a  40  per  cent.  solution  sbould  be  eniploved.  The  latter 
strength  is  ased  iu  afi  cases  by  some  observers,  and  the  slide  gentiy  heated  over  a 
ilame  (Sabouraud).  This  metiiod  certaualy  clears  up  the  preparation  more  rapidlj. 
Gentle  pressure  on  the  cover-slip  and  running  in  a  little  more  Uq.  potasse  under 
it  wi]|  nl.so  be  found  usefal. 

More  than  nne  esamination  should  be  made  if  the  disooverv  of  fungus  is  not 
imniediately  successful.  Droplets  of  fat  should  not  be  mistaken  for  "spore«."  In 
some  ca&e^  (nails,  board),  the  proparations  bliould  be  oguin  exumined  after  soaking 
for  aome  hoars,  when  the  fungus  will,  if  present,  couie  well  into  view. 

MirrHOD  OF  St.umnc— tor  ali  practical  purposes  the  eiamuaation  in  liq. 
potassie  is  quite  sufficient  and  is  really  the  best  way  of  8tudyiiig  the  parasites. 
But  if  permanent  preparations  are  dcaired  it  is  necessarr  to  atain.  There  are 
innnv  niethods  (see  literature  at  end  of  article>,  but  the  folIowing,  for  which  1  am 
indebtod  to  Dr.  Brongersma  of  Amat<^rdam,  I  tiave  found  answcr  wcll.  Stoining 
ringworm  hairs  requirc6  some  pracUce. 

Hairs. — 1.  Plače  selected  stumps  on  a  clean  slide  and  get  rid  of  fat  with  ether. 

2.  Drv  with  blotting  paper  and  add  a  little  gentian-v-iolet-aniline  solution 
(prepared  by  shaking  equal  parts  uf  aniline  oil  and  water,  aud  tiltering  aniline 
vater,  to  whioh  a  little  saturated  alcoholic  solution  of  gentian-violet  is  added. 
Mix.) :  5  minutes. 

3.  Cart/uitif  dry  with  blotting  paper. 

4.  Add  potassium  iodide — ioaine  Holution  (as  used  in  Gram's  raethod--or  make 
it  by  dissolving  a  cry8tAl  or  two  of  iodide  of  potasaiura  and  of  iodinc  in  a  little 
▼ater) :  1  to  5  minutes. 

5.  Dry  with  blotting  paper  and  add  a  drop  or  two  of  aniline  oil,  foUowed  by 
aniline  oil  acidulated  with  a  drop  or  two  of  hydrochloric  acid,  and  get  rid  of  as 
much  of  the  stain  as  possible.  The  acid  aniline  is  got  rid  of  with  plain  aniline  oil, 
and  the  latter  by  means  of  xylol. 

6.  VVipo  away  eiccess  of  xylol  and  mount  in  Canada  baLsam.  (The  prei>aration 
should  be  examined  at  stage  h  to  see  it  is  not  too  dark.J 

Scalf»  and  Nait-ta^npingt. — Plače  on  a  slide  and  ada  a  little  5  per  c«nt  solution 
of  acetic  acid.  Snread  out  the  preparation  by  rubbing  between  two  sUde^ ;  tix  (as 
much  as  is  j>088ible)  over  a  flame  in  the  usual  way,  and  prooeed  as  above. 

Adamson'B  niothod  is  as  follows,  and  can  be  applied  ofter  exanuning  in  liq. 
potassas  (as  can  alhu  the  method  already  described) : — 

1.  5  to  10  per  cent  solution  of  liquor  |x>ta5su;  on  a  slide :  10  to  30  minutes. 

2.  Wash  in  l.*i  per  cent  aloohol  in  distilled  water. 

3.  Dry  on  alide,  and,  in  the  čase  of  scales,  fix  by  pasaing  through  the  tlome 

4.  Stain  in  gentian-aniline-\nolet  (a  few  drops  of  saturated  solution  of  gentian- 
Holet  in  aniline  water) :  15  to  60  minutes. 

6.  1  to  5  minutes  in  Orams  iodine  aolutioiu 

6.  Decolorise  with  aniline  oil :  2  or  3  hours,  or  longer. 

7.  Hemore  aniline  oil  with  blotting  {3af)er,  and  muunt  in  (Janada  balsam. 
Metbod  of  CuLTrvATiON. — The  fungi  will  grow  on  a  variety  of  media,  including 

potato,  and  so  forth,  at  room-temperature. 

I  have  used  the  following  formula  : — 

Water  1  litre,  maltoae  40  grammes,  peptone  10  fframmes,  agar  15  grammes,  run 
into  test-tubes  (sloping)  or  Krlenmeyer  flanks  (flat  ix)ttles  are  also  useful).' 

But  there  are  otners  eqaally  good.  The  point  ia  alway3  to  usc  the  some 
uniform  medium  for  purposes  of  comparison,  os  fungi  are  vory  susceptible  U>  very 
minute  differences  in  their  nutrient  environment.  A  reference  to  the  plates  and 
illustrations  of  the  works  mentionc<l  under  Lit€7'ature  ^see  end  of  this  article) 
(Sabouraud,  and  Colcott  Fox  and  Blaxall)  is  recommendeo. 

TiKKA  TON8URAN8  {Tinea  triehophytina,  Ringvjorm  of  tke  scalp,  Teigne 
tondante,  sehetrende  Fieehte), — This  condition  inay  be  due  either  to  Micro- 
sporoD  Audouini  or  Trichophjton  megalosporon  endothrix  (for  Trichophyton 
megaloBporoD  ectothm  see  "  Kerion/  infra). 

Clinical  Appearances. — Mierosporon  Audouini. — In  a  tjpical  untreated 
caae  the  diseased  area  is  circular,  more  or  lesa  8caly,  Bometimes  very  markedlj 

*  Thii  can  be  obtainod  from  Mr.  I>ouduoy,  Cosjoint  CoUeges  Laboratory,  ExamiDation 
Hali,  Viotoria  Embankrnent,  London,  W.C. 
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80,  with  numerous  short,  bent,  broken,  twist€d  hairs,  growing  usuallj  in 
various  directions.  ExceptioQaUy  some  of  the  short  stumpa  may  go  off  to 
a  point,  like  an  inverted  note  of  exc.lamatiou,  whil8t  others  in  the  patch  are 
bent  at  an  obtuse  angle.  The  diseused  haire  are  U8ually  vrhitishj  opaque, 
and  exhibit  a  powdery  sheath  about  their  proximal  end,  and  for  8ome  way 
up  the  8haft,  well  above  the  level  of  the  acalp.  As  a  tule  the  patches  are 
multiple,  well  defined^  and  not  inflamed,  hut  aometimea  merely  rcddened 
ouly.  Beyoud  the  main  patches  smaller  satellite  areas  are  often  present. 
There  are  various  deviations  from  the  type,  either  as  a  result  of  long  dura- 
tion  or  special]y  acute  spread,  wheu  the  greater  parC  of  the  acalp  may  be 
dilfu8ely  involved  and  8Cfily,  with  more  or  lesa  ill-nourished  hair  stili  present 
bere  and  there ;  or,  the  aspecb  may  be  altered  by  previous  treatment  (iuk,^ 
ointments,  and  so  forth),  and  the  cbaracteristic  powdery  sheath  absent. 
The  diseased  hairs  are  lustreloss,  and  may  be  cvirled  like  wooL  Occa8ionally 
a  patch  may  be  bald,  and  at  first  sight  look  like  alopecia  areata. 

iyiagnvsis. — AficTusporon  tinea  hnsurans  is  the  most  common  form  of 
ringworm  iu  this  oountry.  One  hundred  consecutive  cases  (excluaive  of 
kerion)  microacopicallj  examined  by  me  in  Dr.  Iladcliffe-Crocker'8  clinic  at 
Univer8ity  CoUege  Hoapital  showed  that  nmety-8ix  were  microaporon  and 
four  onIy  trit:hophyton  megalosporon.  In  Frunce  the  proportion  of  the 
lafcter  is  much  larger,  whilat  in  Germauy  and  ltaly  microsporon  i8extremely 
rare,  or  practically  unknovvu,  the  prevalent  parasitea  being  trichophvtoa 
megalosporon.  In  the  east  end  of  London,  where  there  are  many  Jew3 
from  Poland,  Germauy,  Russia,  the  large-spored  fungus  (and  favna)  are 
more  oommon. 

Wher«  tiiere  is  loss  of  hah-  in  patclies  in  a  child,  lingvvorm  must  be  first 
conaidered.     In  the  disseminated  forma  great  čare  is  required. 

The  main  microscojrka!  features  of  microsporon  Audouini  are  the  aheath 
of  Bpores  aurroimding  the  diseased  hair  to  a  varying  ostt^nt,  and  the  irregular 
arraugetuent  of  the  spores,  the  units  beiug  crowded  together.  The  amall 
refractile  spores,  with  a  faintly  greenish  tint,  are  ali  outside  the  hair,  but 
inside  it  a  delieate  myceliiim,  running  more  or  lesa  parallel  to  the  shaft.  can 
be  made  out  after  some  soaking  and  presaing  down  the  cover-slip  to  detach 
the  aheath. 

Culiural  Appearances. — On  maltose  agar  the  gro\vth  has  a  delieate,  white, 
and  riuffy  appearance,  radiating  from  a  centre.     (See  Plates,  opera  cit) 

Differentinl  JMagnosis. — Kingworm  must  not  be  miataken  for  mere 
BCiirfineas  of  the  soalp  (piii/riasis  capitis),  nor  for  a  seborrhcuic  condition, 
as  the  eon8equence8  might  be  serious,  owiug  to  the  contagiousness  of  the 
diseaae  and  its  rel^jllioasneas  to  treatment.  Thia  mistake  is  not  infrequently 
made  as  a  reault  of  neglecting  a  very  simple  microscopical  examination. 
Seborrhcpic  conditions  an^  dittuse,  and  bo  art*  some  ringwormB,  biit  in  the 
latter  the  diseaaed  hairs,  and  bo  forth,  would  put  one  uu  the  right  road. 

Sczema  of  the  scalp  niay  sometimes  oomplicate  and  mask  a  ringworm. 
In  such  a  čase  the  microscope  will  be  found  invaluable. 

In  paoriasis  the  exainination  of  other  parts  of  the  body,  e8pecially  the 
elbows  and  kneea,  would  prevent  miatjikea. 

Alopecia  areata  is  in  smoothlj  bald  circular  areas,  or  in  the  form  of  a 
band  roiind  the  head,  either  without  a  veatige  of  hair^  or  in  recovering  cases 
mth  a  very  line  lanugo  growth.  The  cbaracteristic  point  of  exclamation 
hairs  (!)  of  alopecia  areata  sliould  be  looked  for  in  active  8]ireading  patches, 
e8pecially  at  the  bordere. 

Trichophyton  megalosporon  endotkrix. — In  this  form  the  patches  are  not 

*  Common  vrritiug  ink  wu  recommended  by  Celsus  in  the  tieatmont  of  are«,  lib.  iv.  cap.  ri. 
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alway8  so  well  defined,  and  develop  more  8lowly.  As  a  rule  they  are 
smaller,  vary  more  in  ahape»  and  are  but  alightly  scaly.  The  atumps  are 
few  and  far  betweeu,  and  requ.ire  carefully  luoking  for.  They  are  brittle, 
and,  as  a  nile,  break  off  short  very  near  or  at  the  level  of  the  scalp,  in  the 
latter  cose  looking  like  black  dots.  But  stumps  one-fourth  of  au  inch  may 
occa8ionally  be  found.  There  is  no  powdery  aheiith  as  in  the  microsporon 
form.  The  patches  are  sometimea  qiiite  bare  (bald  ringworm) ;  in  others  the 
denudation  ia  incomplete,  with  a  certain  amount  of  ill-nouriahed  hair  stili 
present.  Again,  patches  may  be  somewhat  reddened  and  alightly  crusted 
in  neglected,  dirty  casea  Very  amall,  bare  satellite  patches  are  soroetiraes 
observecL 

The  chief  rnicroseopical  churacier  of  this  paraaite  is  the  arrangemeut 
of  the  very  short  segments  (not  8trictly  spores)  of  the  mycehal  filaments  in 
chains,  situated  inside  the  hair  (hence  endo(krix).  Thia  Bharply  ditterentiates 
it  froiii  microai^oron  Audouini.  In  the  former  the  "  sporoa  "  are  Bomewhat 
larger  (hence  jnegcUosporon),  but  the  diference  in  size  is  not  a  point  to  lay 
much  stress  upon  in  practice. 

The  "sponilated  "  myeebal  filaments  ruu  more  or  less  parallel  to  the 
hair-shaft,  and  when  plentiful  thk'.y  are  closely  applied  to  one  another. 
The  ladder-like  appearauce  or  squarene8s  of  the  "  sporea  "  (or  short  segmente) 
has  beeu  insisted  on  as  opposed  to  the  barrel-shaped  form  of  corresponding 
structures  in  the  ectothrix  trichopki/ion,  but  this  is  no  doubt  merely  a  matter 
of  position  dui!  to  the  situation  of  the  endothrb:  within  the  hair.  In 
advanced  disease  of  a  stump  the  fungus  may  break  through  and  come  to 
be  situated  partly  outaide  the  hair.  The  parasite  in  such  cases  is  sometimea 
called  trich.  meg.  endo-ectothrix.  But,  according  to  Sabouraud,  the  endothriz 
fungus  is  only  met  with  in  man,  the  endo-ectotkrix  being  of  animal  origin. 

Cultural  Appeara^ices. — On  maltose  agar  the  growth  is  circular,  radiat- 
ing,  white,and  raised  in  the  centre  at  first^  but  with  age  becoming  yellowi8h 
in  tint  and  subsiding  in  the  centre,  giving  rise  to  a  crateriform  appearance. 
Occa8ionally  the  growth  has  a  violet  hue,  vrhich  Bodin  8ayB  is  of  frequent 
occurrence  in  Italy.  He  gives  tluH  fungus  the  name  of  trichophyion 
violaceum  of  Sabouraud. 

IHfferential  IHagnosia. — In  thia  kind  of  ringworm  the  bald  patches 
which  are  sometimea  seen  must  be  distinguished  from  aloinda  areaia, 
The  points  in  favour  of  the  former  would  be  the  brittle  short  stumps  or 
dots,  exhihiting  the  endothrix  fungus,  and  the  absence  of  point  of  exclama- 
tion  haira  (!) 

Kerion. — In  this  condition  the  reaction  caiised  by  the  fungus  is  very 
marked.  It  ia  really  a  pustular  follicuLtis,  U8ually  due,  in  my  experi- 
ence,  to  (richophtjion  megalosporon  e^toihrix,  giving  rise  to  a  well-defined 
suppurating  patcli,  sometimes  very  large,  markedly  raised,  more  or  leaa 
convex,  occasionally  dome-shaped,  with  fluctuation,  but  there  is  no  surround- 
ing  induration.  The  stumps  and  hairs  are  lof)8e  in  the  follicles,  and  can  be 
readily  removed.     Preasure  gives  exit  to  thick,  glairy  sero-pua. 

Trickophyton  TMgalosporon  ectothrix  is  the  paraaite  of  this  form  of 
ringvvorm.  Micro8c.opically,  the  mycelial  filaments  are  situated  outside  the 
hair,  and  are  "  8i»orulated "  in  a  chain-like  manner,  the  individual  ahort 
Bcgments  being  somevvhat  barrel-shaped.  The  fungus,  by  disintegrating 
the  shaft,  may  penetrate  into  the  hair. 

Trich,  meg,  endothrix  and  microsporon  have  been  deseribed  as  oocurring 
in  kerion. 

Cultural  CkaracUrs,  —  On  maltoae  agar  the  growth  of  trich.  meg. 
ectothrix  is  of  an  opaque  dead  wbite,  with  a  small  raiaed  button-like  centre, 
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^m  'vrhich  the  fimgUB  radiatea  outwarda  in  a  abellate  maiiner,  presenting 
a  sprinkled  powdery  appearuuee  at  the  peripher/. 

Diffcrential  Duzgnosis. — A  kerion  has  a  Buperficial  appearanoe  to  a 
carbuucie,  but  the  absonoe  of  an  iudurated  bordor  and  of  the  purpUsh  hue 
would  prevent  a  mistake  wliich  has  been  made.  The  fact  that  the  j»atient 
is  a  chUd  is  of  importance.  Nor  muat  it  be  taken  for  an  abacess.  Attention 
to  the  detoils  given  above  should  make  an  error  impossible. 

^tiology, — Ringwonn  of  the  scalp  ia  a  contagious  disoase  due  to 
paraeitic  fungi,  hijphoinijcetes.  In  families  aud  schools  it  may  spread  in  a 
most  djscouraging  manuer,  oither  froin  child  to  child,  or  through  contanii- 
nated  head-gear,  brushes,  and  so  forth.  Ringworm  may  aiso  be  contracted 
from  animala 

Agc. — Tinea  tonaurans  uaually  affects  children,  but  very  exceptionallj 
it  tiiay  occur  in  adults.  It  ta  important  to  bear  the  latter  point  in  mind, 
and  in  a  doubtful  čase  of  the  kind  a  microscopical  examination  should  never 
be  noglected. 

Treatiii€nt  and  Frognosis, — Ringworm  of  the  scalp  is  a  very  difficult 
diaease  to  treat,  and  require8  much  čare  and  patience  on  the  part  of  both 
medical  attendant  and  tho  persons  in  charge.  Every  now  and  then  wonder- 
ful  remediea  are  tmmpeted  forth  in  the  journals,  which  oure  ringworm  ia 
a  very  short  tirna  These  anucuncements  should  alway8  be  received  with 
scepticism.  At  times  authors  of  theae  briUiant  cures  display  much  ignorance 
of  the  aubject.  In  other  instancea  caaes  put  down  as  cured  are  really  not 
ciired  at  alL  Thore  ia  no  doubt,  however,  that  some  cases  are  very  anienable 
to  treatment,  eapi5cially  if  the  parcsnts  oarry  out  instnictiona  carct'ully,  or 
perhaps  owing  to  the  eondition  of  seed  or  aoil.  But  thia  is  not  the  rule 
in  practice,  eBpeciaUy  among  the  out-patients  of  a  hospital.  when  treatment 
is  carried  out  in  a  very  perfunctory  manuer. 

The  progTiosis  should  thereforc  alway9  be  very  guarded.  It  has  been 
said  that  the  trickophr/ton  endothrix  are  more  readily  cured  than  micTo- 
aporon  cases,  but  this  cannot  be  relied  upon.  I  have  seen  oasea  of  the 
fonner  kind  prove  extremely  obstinate  and  last  a  very  long  tirne  (two  years 
or  more),  although  the  children  were  well  looked  after.  Moreover,  the 
adniittedly  chronio  microspoTon  cases  form  the  great  majority  of  the  ring- 
worm8  of  the  scalp  ob&erved  in  this  country.  In  tliijs  connection  kerion 
{trich.  vug.  cciothTix)y  which  looka  very  formidable,  is  more  readilj  cured, 
the  acute  suppuratiug  process  being  curative  in  iteelf. 

Whtira  it  Ib  possible  the  head  should  be  shaved  when  the  diaeaaed  are&s  are 
numerous  or  the  ringworm  difTuse,  leavino;,  if  necessary,  a  fringe  of  hair  aH  round  * 
but  complete  ahaviug  is  preferable.  It  snoiild  be  done  every  week,  and  instead  oi 
using  a  «having  brush,  wbioh  is  liable  to  l^ecfuno  iufectedj  pads  of  \vool  should  be 
emploveti  and  hurnt  bHm'  urte.  An  etlieroal  Hqiud,  or  at  leiist  a  mild  antiseptic 
soap  snould  bn  used,  After  shavtng  it  is  well  to  rapidl7Rwab  the  scalp  with  some 
wool  and  a  diluted  antiseptic  6olutiou  (sunicas,  1  in  10,  or  carboLic  acid,  1  in  40), 
and  dry,  wit]iout  rubbiiig,  wiUi  auuther  clean  piece  of  wool.  When  sbaving  is  not 
possible  tho  hair  ahould  bo  kept  closely  cropped  ali  over  tbe  head.  Bata  and  capa 
muat  be  lined  with  clean  tisaue  paper  every  morning,  and  the  paper  Uniiig  bunit 
at  night. 

Tne  importint  point  is  to  have  the  affocted  areas  well  under  the  eye  to  allow 
of  the  remedies  being  applied  to  the  right  plaeoa,  and  not  Hmeared  over  the  hair 
and  Bcalp  pr()mi5cuousiy,  as  is  so  often  the  čase.  OLutmcnts  should  be  applied 
notonly  to  the  patches  themselv^  but  ali  round  ihem  aiso,  whcre  the  oisease 
spreads. 

The  applicatious  are  le^ion  ;  but  I  have  found  the  following  answer  well  in 
Dp.  Radc-Tiffe-Crooker's  clinic,  and  in  private,  viz.  Cupri  oleat.  5j.,  adipis  5j.,  rubbed 
into  the  diseased  areas  ni^ht  and  morniug.  This  toosens  the  affected  hairs  by 
leading  to  a  mild  folliculitis.     The  fctumps  should  be  syatematically  removed  when 
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loOM  (otherwi.se  they  will  break  off  in  the  follicleX  with  epilating  forceps.  When 
thepatches  appear  denuded  and  smooth,  a  goocl  sign,  one  of  the  following  oint- 
ments  may  be  used  every  day  at  first,  then  three  or  four  times  a  week  :— Hydrarg, 
iodidi,  pot.  iodidi  aa  gr.  ii.-iij.,  aquaB  5j.,  Lanolini  5iij.,  adip.  benz.  5iv. ;  or, 
lieHorcini  5j.  adip.  benz.  ad.  5j.  ;  or  Sulph.  subl.  gr.  xx. -Sj.,  thjnnoli  5&s.,  adip. 
beoz.  ad  5j.  One  of  these,  or  some  milder  panudticide  ointment,  should  be  con- 
tinued  to  the  patchos  one«  or  twico  a  week  for  BoniA  tirne  after  the  ringworm  is 
apparcntly  cured,  especially  if  there  should  be  areas  of  scurtiness  or  scaliness 
preeent. 

With  regard  to  wasbing  the  head  it  is  important  to  do  tbis  carefully.  Careloss 
sbampooing  ia  but  too  aut  to  spreod  the  disease,  and  want  uf  succesg  can  some- 
timeB  be  di6tinctly  traced  to  it.  When  the  head  is  shaved  there  ifi  no  need  for 
such  a  procedure,  but  when  it  is  done  the  affected  areas  should  be  covered  while 
the  other  parta  are  carefully  dried. 

When  on  careful  exainination  with  a  lena  a  diseased  stutnp  or  two  are  stili 
found,  theae  should  be  treated  individuallv  by  nieons  of  a  drop  of  croton  oil  intro- 
ducod  into  the  hair-folliclo  on  tho  point  or  a  needle  on  a  holder.  This  gives  rise  to 
a  slight  pustular  follicuLitis,  when  tho  loosoned  stamp  can  be  rpadily  removed  with 
forceps.  Croton  oil  should  not  be  appLied  to  atumps  lying  cioHe  together  to  avoid 
ooalesoence  of  the  pustular  le^ions. 

Formalin  wa8  at  one  time  8trongly  advocated,  but  it  appeara  to  have  already 
gone  the  way  of  other  niuch  vaunted  cures.  I  have  seen  scara  the  size  of  a  sijc- 
pence  and  over  as  a  result  of  its  application.  It  is  easy  eaough  to  cure  riugworm 
m  this  way,  but  parents  do  not  bless  you  for  produciug  indelible  scars  on  the 
heads  of  their  children. 

CKiijsarobin  ia  apt  to  lead  to  erythema,  and  when  applied  near  tho  eyea,  to  amart 
conjunctintiti.  Besides,  it  staius  lineu  baU]y.  But  it  is  sometimea  uaeful,  with 
čare  as  to  above  drawbacks,  thus: — Chrysarobini  gr.  x..  ung.  zinci  oleat.  3j.,  also 
combined  with  cupri  oleat.  3j.,  or  with  ol.  au]ygdal.  3iij.,  lanoiin  5v,,  instead  of  the 
ung.  zinci  oleat. 

In  infants  the  disease  is  more  like  tinea  circinata  {vide  inftu\  and  is  more 
readilv  cured  by  sulpli.  sublim.  gr.  xv.,  acidi  carbolici  iaxx,,  aaipis  5j.  (or  ol. 
amvgo.  oiij-,  lanolini  5v.  inste/id  or  the  lard). 

Tn  older  children  Costers  paint  (pignientum  iodi  et  olei  picis,  TT.C.H.  Phar- 
macop.  =iodine  ISO  graiiiH,  light  oil  of  wood  tar  one  ounce)  sometimea  answers  welL 
It  should  1>e  applica  with  a  stifT  bnish  (a  paste-brush,  with  the  bristlcs  cut  short), 
after  well  tiliaking  the  bottle.  The  scab  produced  is  remo\  ed  with  forcejis,  bring- 
ing  away  dibea&ed  hairs.  The  paint  can  be  again  applied  after  rubbing  witn 
soap  and  (lannel.  Oil  of  cade  or  creasote  instead  of  the  wood  tar  is  preferred  by 
aome. 

Diseased  liairs  can  I>e  got  rid  of  by  painting  on  several  layers  of  cftllodion^  and 
removin^  it  with  forceps.    This  is  followed  up  by  an  ointment. 

Uarrison'8  treatment  (as  esplained  in  the  section  on  Tinea  unguium  in 
"Affec^ionh  of  the  N-iius"  Enn/riojHeciin  Metiicti^  vol.  viii.)  must  be  eniployed 
with  groAt  fare,  and  under  the  mcHrlical  altendftnt'a  supervision. 

AlT  strong  remedie«  must  be  used  carefuliy  to  avoid  scurring. 

There  are  many  other  formula^  but  the  foregoing  will  be  found  aH  that  is 
required.    The  mode  of  application  ia  the  thing,  tliat  and  perseverauce- 

Kerion.  is  more  or  lesa  self-curative,  but  iiature  can  be  effectually  asaisted  by 
art,  for  if  allowed  to  go  on  indetinitelv  the  condition  may  leiul  to  baldneas.  1 
can  testify  to  the  formula  recomraenJed  by  Dr.  Badclide- Crocker,  viz.  Sulph. 
sublim.  5s3,-3j.,  acidi  carbolici  inxx.-  inxxx.,  adipis  5j..  and  pulbiig  out  the  loosened 
stumpa.     Incisions  ahould  not  be  made  however  j^reat  the  temptution. 

CertijictiU4.—^\\Q  niedical  attendant  is  sometimes  asked  for  a  certificate  that 
the  caae  is  eurtnl,  so  that  tho  patient  may  go  t4j  achool  or  enter  some  puhlic 
institution.  This  is  a  matter  which  incurs  rc'8tKmsibility,  and,  in  the  event  of  an 
error,  gives  rise  tomuch  mortilication  and  unpleasantness  ali  round.  It  is  no  easy 
thing  sometimea  to  say  positively  that  a  ringworm  of  the  scalp  is  cured.  Careful 
search  should  be  made  with  a  lena  for  diseased  stumpa,  and  if  any  suspicious  hairs 
be  diioovered  they  ahould  be  exaimned  roicroscopically.  Shglit  scalJne.Rs  in 
patches  is  suspiciours.  In  a  cured  čase  the  new  hair  grow8  evenl^  and  regularly, 
and  has  a  characteristio  set.  Wlien  there  is  any  doubt  the  si^ing  of  the  certi- 
ficate ahould  be  deferrcd,  and  an  ointment  used  occa£ionaUy  as  explained  under 
treatment.  It  ia  important  to  be  able  to  say  **  no  "  tirmly,  for  parenta  get  restive, 
and  natiiraUy  so  after  a  long  and  tedious  course  of  treutmeut. 
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Frophylaxis  and  Social  Aspect — This  is  a  matter  whicb  must  not  be 
neglected.  Every  čare  ahould  be  taken  that  Iiealthy  children  do  not  nm 
any  risk  of  contractiiig  the  diseaae.  Capa,  brushea,  combs,  and  so  forth, 
may  convey  Lho  gerniB  of  riugwonii  to  virgiu  atuilpa.  It  is  not  neces8ary  to 
segregate  the  sick  from  tbe  \vell,  but  aa  eye  should  be  kept  on  both,  and 
every  precaution  taken  which  common  sense  suggeste  to  prevent  spread. 

In  Parifl  tbere  are  Bpecial  schools  for  children  sulfering  from  ringwonn. 
The  Biiiii  total  of  lost  achooling  is  in  this  country  vory  great.  But  our 
educatioual  8y8tem,  regardleas  of  expenfle,  is  so  fxtravagiint  as  it  is,  that  it 
is  doubtful  if  the  pockets  of  the  middle  classea  can  stand  more  picking  for 
Bpecial  schools  and  teachin^  stafis.  It  woiild  be  money  better  speut,  how- 
ever,  than  throwing  it  away  on  useless  inebriates  and  making  it  aoft  for  the 
earelesa  and  idle  generally. 

Tinka  cikcinata  ('frtchophi/tie  circinie;  fferpes  circinatus). — King- 
vroriu  as  it  aflecta  the  skin  apart  from  the  scalp  and  beard  must  no\v  1h3 
dealt  with.  Tinea  ciroinata  occiirs,  as  the  name  indicates,  in  rings,  either 
alone  or  as  a  uomplication  of  tiuoa  tonsurana 

The  leaions  are  U8ually  reddeued  rings  with  a  papular,  or  aometimes  a 
veaiculo-papular  periphery,  the  papules  and  the  erythema  round  them 
fonning  a  border  varying  in  vridth,  the  central  parta  being  olear.  There 
may  be  aeveral  riugs  one  witfiin  the  other  (concentric),  aometimes  three  or 
four,  or  more.  Or  an  inner  smaller  ring  may  touch  the  outer  larger  ring 
tangeutially.  Instead  of  a  distinct  ring,  commencing  as  a  small  spot  or 
patch,  with  a  progre8sively  extending  border,  clearing  as  it  goes,  there  may 
be  insignilicant,  8lightly  reddened  or  almost  pale,  raised,  scaly  patches,  of 
little  finger-nail  size  or  leas,  and  uniform  on  the  surfacc,  The  latter  have 
been  coneidered  to  be  characteristic  of  niicrospi?ron  Audouini,  while  the 
ringed  forms,  with  more  inflammatory  reaction,  have  been  referred  to 
trichopkyton  nugalosporon  endothrU.  I  have  seen  the  small  uniform 
patches  about  the  neck  in  a  čase  undoubtedIy  due  to  the  latter  fungus 
in  some  caaes,  and  on  the  other  hand,  vvell-inarked,  reddened  rings  in 
microsporon. 

The  rings  may  be  multiple,  very  numerous,  and  scattered  over  the  body 
and  limbs. 

Tinea  circinata  ia  not  uncommon  in  adultfl,  on  the  face,  limbs,  and 
hands.  Mothers  may  cantraet  the  diseaae  from  liuea  tousurana  in  their 
children.  On  the  back  of  fingers  in  an  adult  man  I  have  found  the  fungus 
{trich.  tneg.  endothrix)  in  the  hairs. 

In  the  scalp  of  iafauta  tlie  leaion  is  U8ually  a  distinct  ring  apreading 
BuperhGially  and  sparing  the  young  hair.  Ooca8ionally  a  similar  thing  is 
seen  on  the  scalp  of  older  children. 

About  the  beard  and  neck  of  men,  reddened  rings,  with  slight  scaliness 
and  little  reaction,  sometimes  oocur,  but  tinea  8ycoai8  {trich.  mtg,  ectothrix) 
is  more  uaual  in  tliem. 

Lcsions  comparable  to  kerion  of  the  acalp,  but  on  a  amaller  scale  and 
with  lesa  reaction  and  8welling,  are  seen  in  adiilts,  about  the  upper  limbs 
U8ually.  The  patch  ia  raised,  inarked!y  inflamed,  with  numerous  aggregated 
foUicular  puatules,  eBpeeially  about  the  peripheral  parta.     This  had  been 

called  CONGLOMERATIVE  MULTIPLE,  POSTULAU  FOLLICULITIS  by  Leloir,  but  it 

ia  now  knovm  to  be  due  to  tri^L  irug.  e€totfirix.  In  a  caae  I  observed 
there  vvaa  a  single  patch  on  the  forearm,  and  no  8econdary  pus  lesions 
anywhere.  Micro8copically  the  fungus  W4i8  an  ectothrix,  and  thia  vf&s 
coutirmed  by  cultivation  on  maltoae  agar,  a  pure  culture  being  obtained 
from  the  lirst.     Thia  8howe  deciflively  that  truh.  meg.  ccloihriz  ia  a  pus 
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producer  on  ita  own  account  without  the  intervention  of  pus  cocci,  and 
Bupports  Sabouraud'8  opinion, 

jEtiologr/. — Tinea  circinata  niay  be  contracted  from  children  auffering 
frorn  tinea  tonsuraiia  or  from  aniiuala.  The  kerionic  cases  can  often  be 
traoed,  especiallj  iu  countrj  districts,  to  calves,  which  (requently  auffer 
from  rmgworm. 

IMagnosis. — In  addition  to  the  above  clinical  features,  a  microecopical 
ezamination  of  the  sorapings  will  generallj  be  rewarded  by  the  discoverj 
of  fungus. 

I  have  examined  a  number  of  tinea  circinata  ledons,  and  I  have  come 
to  the  conclusion  that  the  kind  of  fiingus,  whether  microsporon  or  tricho- 
phyton  viegalosporon,  cau  be  made  out  in  the  majority  of  caaea  by  a 
microscopical  eiaiaination,  the  two  varietiea  of  trichophyton,  endothrix  and 
tctothrix,  requiring,  however,  furtlier  diiferentiation  by  cultivation.  But 
even  in  the  čase  of  the  trichophyton8  the  clinical  features  of  the  leaions, 
together  with  the  mieroscopical  appearances,  would  help  to  arrive  at  a 
pretty  acourata  conclusion. 

The  microsporon  Audouini  appears  in  the  scrapings  as  coarse  and 
irregularly  branching  mycelium,  varying  but  slightlv  in  diameter,  more  ao 
iii  leiigth,  but  as  a  rule  running  aliort.  The  brancliing  occura  laterally  at 
right  anglea  to  the  uiaiu  tilament.  and  these  branchen  are  usuully  terminated 
in  a  spheroidal  manner  at  their  free  end.  The  mycelium  eihibits  sumil 
refractUe  dots,  which  are  not  "  apores/'  but  probably  fatty  parfcicles ;  and  it 
ia  generally  unsegmented. 

On  the  other  hand,  the  megalosporon  ia  found  aa  long,  jointed,  U8ually 
Btraight,  dichotomou8ly  branching  mycelium,  which  ia  here  and  there 
sporulated,  or  more  correctly,  divided  up  in  to  very  short  aegnienta.  Aa  to 
the  dichotomoua  branching,  I  have  aeen  the  two  daughter  branchea  spring 
respectively  from  diviaions  of  a  short  mycelial  segment  (or  "  apore,")  itself 
longitudinally  aegmented.  The  segmenta  vary  in  length,  being  ahorter  the 
nearer  they  are  to  the  chain-like  or  rosary  stage.  The  \vidth  variea 
alao,  the  filameuta  being  at  timea  very  alender  and  plain,  or  with  long 
segmenta. 

Aa  to  the  above  distinctions  which  I  have  drawn  between  microsporon 
and  mrgalosporon,  I  have  conlirmed  my  observations  by  cultivatious  and 
also  by  the  esamination  of  tinea  circinata  scrapings  from  patients.  who 
were  also  sufTering  from  tinea  tonsurans,  of  either  undoubted  microsporon 
or  trich.  Jiugalosporon  origiu, 

Differential  Diagnosis. — The  diagnoeis  as  a  rule  offfers  little  difficulty, 
but  I  have  seen  the  primary  patch  of  piti/riaMs  rosea  taken  for  and 
treate«!  aa  a  ringvrorm.  Moreover,  pityriasi8  roaea  in  the  generalised 
eruptive  stage  aometimes  occura  in  riugs  scattered  about  the  body,  which 
look  something  like  a  multiple  tinea  circinata.  Indeed.  Hebra  and  Kapoei 
called  it  herpts  tonsurans  rnactdosus  el  squamo8us,  and  attributed  it  to  a 
fungUB,  but  which,  aa  far  as  I  know,  they  never  demonatrated.  In  pityriasiB 
roaea  the  eruption  about  the  trunk  and  upper  segmenta  of  the  limbs,  con- 
aisting  of  little  Hnger-nail  sized,  ro8y,  very  delicately  8caly,  oval  patches 
distributed  in  the  lines  of  cleavage  about  the  ribs,  mth  their  long  axes  parallel 
to  the  latter,  would  diflferentiate  that  diaeose  from  multiple  ringworm, 
which  occura  in  irregularly  scattered  ringa  Thero  is  no  fungua  in 
pit}Tiaai8  roeea,  which  in  its  development  reeemblea  an  acute  exanthem. 

There  ahould  be  little  difBculty,  with  a  little  čare,  in  distinguiahing 
tinea  circinata  from  a  well-defined  patch  of  rezoma,  and  the  fact  that  a 
fnngua  wa8  present  \vould  clear  the  matter  up  at  once. 
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Sehorrho&a.  papulosa  vel  eircinata  affects  the  inter-scapular  and  inter- 
inamrnary  regions,  and  it  ia  aesociated  \vith  seboirha^a  capitis,  The  rings 
are  nmdo  up  ol'  Hiiiall  papultis,  but  they  are  very  sinall  and  delicate,  aud  do 
not  Bpread  peripherallj  after  the  fairy-ring  naanner  of  tinea  eircinata. 

On  the  palma  and  soles  tinea  eircinata  maj  occur,  but  it  ia  extremely 
rare,  as  dry  8caly  lesions,  which  have  been  miataken  for  tcrtiary  palmar 
and  plantar  si/philidi^s  or  a  dry  eczeinn.  The  assiatance  of  the  microscope 
has  in  such  casea  cLeared  up  the  diaguosis. 

In  the  caae  of  multiple  small  riugs,  altered  by  treatmeut,  and  e.specially 
about  the  face,  the  idea  of  syphilis  haa  alao  occurred,  but  the  abaence  of 
corroborative  luetic  ajariptoins  and  careful  exaniination  would  prevent  such 
a  miatake. 

Tinea  BARBjE, — {Tinea  Sycons ;  Barher^s  Jtch  ;  Trichophytie  »ycosique ; 
parasUdre  Bartfinnc.) — In  addition  to  tinea  eircinata  about  the  beard  above 
deacribed,  ringworni  of  thia  rtigion  more  frequently  preseuts  itself  aa  an 
irregularly  liimpy,  Hwolleu,  lJOggy  lesion,  with  distintit  pustules  scattered 
about  the  primary  focus,  but  discrete  puatular  and  amall  nodular  leaions  may 
alao  occur  in  other  parta  of  the  beard.  This  condition  coiTesponds  to  kerion 
of  the  flcalp,  The  brawuy  inllanimation  raay  at  timea  be  very  raarked.  The 
hairs  cau  be  readlly  removed  \vheu  suppuration  has  occurred. 

I}ia(/nosu, — This  will  usual]y  be  asaiated  by  an  e^amination  of  some  of 
the  hairs,  \vhen  the  fungus  may  be  found.  In  some  cases  the  irich.  meg. 
ectothrix  ia  readily  discovered,  after  a  little  soaking  in  liq.  potaasic,  at  the 
first  ahot  aa  it  were,  but  in  others  aeveral  hairs  require  to  be  examined, 
and  repeatedly,  before  succesa  is  attained. 

Differential  Diagnosis. — It  differa  from  coccogenic  si/cosis  (the  uon-para- 
aitic  Hycosis,  as  it  uaed  to  be  erroneously  called,  but  now  knovvn  to  be  due 
to  pus  com)  in  ita  rapid  apread,  multiplii  foci^  and  chietiy  the  boggy, 
nodular  avellinga 

In  eczema  of  the  beard  the  procesa  is  acnte,  more  superficial,  and  accom- 
panied  by  aerous  exudation ;  at  timea  veaiclas  can  be  obaerved ;  it  is  a  more 
uniform  patch  in  appcarance,  and  the  akin  hetwtfn  the  hairs  ia  iavaded, 
differing  in  this  respect  from  the  puHtular  folliL-uhLiH  of  tinea. 

JSiiologij, — The  disease  frequeutly  starts  after  being  shaved  at  the 
barber'8.  The  fons  et  origio  tnali  is  the  brush,  and  not  the  razor.  The 
disease  may  alao  be  coutracted  frotn  animals  (cattle  chietiy). 

Treatmeni. — It  ia  exactly  the  same  as  for  Kerion,  •which  see. 

Tinea  unguittm  has  already  been  dealt  witb  by  me  under  "  Affections 
OP  THE  Nails,"  E-iui/dopcedia  Medica^  Tol.  viii.  Sufiice  it  to  8ay  in  thia 
plače  that  any  long-sCanding  deformity  of  one  or  more  naiLs,  \vitli  rough- 
neas,  irregularity  of  the  surfac*^  brittleness,  and  so  forth,  together  with  an 
a8ymmetrical  dlstribution,  ahould  make  one  suspicious  of  riDgworm.  A 
further  point  in  the  diaguoaia  would  be  the  rebelliousnesa  of  treatment. 
A  previous  diagnoaia  by  another,  that  the  condition  was  '*  constitutional," 
ahould,  of  courao,  not  bo  accepted  without  further  iuveatigation. 

I  Imve  aeen  t!ie  diaease  occur  in  two  aiaters,  aged  about  fortj,  in  whom 
it  had  exi3ted  for  twenty  years  and  more.  In  both  it  commenced  in  the 
same  finger-nail.  The  cause  had  never  been  discovered  nntil  I  took  the 
trouble  to  examine  some  nail-acrapings,  and  found  the  fungua,  a  thing  any 
one  might  have  done.  I  was  able  to  eultivate  the  tTichophyton  viegalo- 
sporon  endothriz  from  one  of  theae  cases,  But  trich,  vieg.  cctiithrix  has 
been  more  frGquently  found. 

The  nails  are  sometiniea  affected  in  old  tinea  tropica  caaea, 

Treatment  and  ao  forth  {vide  " Encydopct-dia  Medica"  loc.  dt,  mpra). 
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TiNEA  CRCRis  8E0  AKILLARIS  {Tinta  trojnca ;  Eczema  marginatuvi). 
See  p.  167. 

TiNEA  Versicolor. — (Pttyriaw  rersicolor ;  Chloasma  (old  stjle) ; 
Kltienfiechte.) — Tliia  disease,  which  is  due  to  a  fungus,  mieroaporon  furfur, 
occura  in  patchea  of  various  shades  of  fawn  and  »epia  brown,  usuallj 
Bituated  on  the  truuk.  The  patches  maj  be  small,  discrebej  and  few  in 
number,  but  it  is  more  uaual  for  them  to  occupy  large,  irreguiarly  but  well- 
outlined  areas  about  the  chest  and  back,  owing  to  tne  fact  that  the  disease, 
giving  very  little.  if  any,  trouble,  is  aIlowea  bo  spread  unchecked.  In 
some  cases  a  great  part  of  the  trunk  may  be  oocupied  by  a  sheet  of  dis- 
coloration,  with  numeroua  aatellite  spota  beyond,  thrown  oiit  like  outposbs. 
In  tliis  way  it  may  spread  to  the  limba  and  neck,  but  it  ia  very  rarely 
seen  on  the  face  in  this  country.  The  latter  situation  is,  however,  more 
Gommon  among  the  nativeH  of  India,  according  to  Arthur  Powell,  who 
kindly  sen  t  me  scrapings,  in  which  I  waa  able  to  demonstrate  the  tj^pical 
fungus  exttctly  as  it  is  seen  in  this  country.  Cultivation  on  maltose  agar 
gave  a  flufry  white  growth,  very  aeriaJj  without  any  apecial  arrangement, 
but  Bome  doiibt  having  been  expressed  by  so  gooil  an  obsorver  as 
Colcott  Fox,  I  cannot  be  dogmatic  on  the  point  of  genuineness  of  the 
growth. 

In  some  instances  the  colour  has  been  so  dark  as  to  deserve  the  name 
of  pityr%asi8  nigra  (from  Willun  and  others),  but  Hebra  considered  that 
condition  waa  the  pigmentatiou  of  chronic  pediculosis  corporis  (eee  article 
on  "  Pediculosis,"  Encyclopadia  Medica,  vol.  ix.).  Leitz,  when  at  Honolulu, 
pointed  out  that  the  coloured  races  presented  a  whit0  or  grey  discoloration 
of  tho  skin. 

It  usually  occurs  in  adults,  but  it  has  been  seen  in  a  boy  of  about  eight 
(Sidney  Phillips).  It  has  frequently  been  observed  in  the  phthiaical,  but 
this  b  probably  due  to  the  8\veating.  I  have  seen  it  recur  again  and  again 
in  a  čase  of  rheumatoid  arthritis,  no  doubt  for  the  same  reason.  People  who 
have  3  rather  greaHy  skin,  and  weHr  thick  vesta  night  and  day  (a  not 
uncommon,  but  UDhealthy  and  uncleanly  babit)  have  appeared  to  be  more 
prone  to  it. 

The  disease  is  contagious,  but  not  in  a  marked  degree,  as  man  and  wife 
may  not  contract  it  one  from  the  other  after  year8  of  cohabitation. 

IHagnosis. — Fawn  or  sepia  brown  {Mitcbes  on  the  trunk  ehould  suggest 
the  idea  of  tinea  versicolor.  The  discoloration  is  not  a  true  pigmentation, 
but  when  the  parts  are  scraped  with  a  scalpel  or  with  the  nail,  the  dis- 
coloration disappeara.  The  examination  of  thcse  scrapings  in  a  little  liq. 
potassae  will  reveal  the  preseuce  of  the  parasite,  viz.  shortish  mycelial 
elements,  with  clumpe  of  rounded  spores,  U8ually  with  a  central  dot,  here 
and  there  in  the  preparation.     These  clumps  are  characteristic. 

Differeniial  Diagiiosi^. — Owing  to  the  discoloration,  and  e8peciaUy 
when  tliere  are  numerous  discrete  small  patches,  cases  have  been  erroneously 
taken  for  »yphilis  and  treated  as  such.  This  is  due  to  leaning  on  one 
8ymptom  exclusively,  apparent  pigmentation,  vrithout  looking  for  corro- 
bor.itive  evidence  of  luee.    This  mistake  should  never  be  made. 

True  chloasma  ia  in  the  skin,  and  should  not  offer  any  difliculty. 

Leueo-mdanoderma  is  also  a  true  pigmentation  (melanoderma),  followed 
by  depigraentation  (leucoderma),  the  white  contrasting  parts  encroaching 
on  the  dark  skin.  This  condition  is  symmetrical,  affects  the  hands,  wriBt8, 
and  neek  chietly,  but  olsn  other  parts  (face,  and  so  forth).  The  mode  of 
development  shoald  also  be  taken  into  account. 

Pityriasis  rosfa  in   ita  declining  Btage  sometimes  leaves  yery  faint 
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t"awny  discoloration  behind.  For  other  features,  vide  supra,  Tinea  circinaU : 
Differential  diagnoaia 

As  to  sehorrhcea  papulosa,  a  little  attention  will  readilj  difitinguish  it 
(vide  Tinea  circinata,  loc.  cit.,  supra). 

Tinea  versicolor  muat  also  be  differentiated  from  tiiua  ert/thrasma 
(^vide  infra). 

Prognosis  and  Trcaimeni. — The  disease  can  be  got  rid  of  with  attention 
and  perseverance.  I  have  foiind  the  rnethod  recommended  by  Radclifie 
Crocker  anawer  everj^  purpose.  The  patches  are  firet  thoroughly  vashed 
with  hot  8oap-and-water,  and  the  epidermis  \vell  bruahed  \vith  aii  old  nail 
brufth  (used  for  this  purpoae  only,  of  course,  and  disinfectcd),  and  the 
follo\ving  lotion  weli  soaked  and  rubbed  in  twice  a  daj:  Sodffl  hjposulphitia, 
5^)'.,  aq.  ad  5viij-  It  is  important  to  go  on  \vith  the  treatment  for  some 
tirne  after  the  appareut  cure,  to  get  rid  of  the  fungus  completelj.  Failure 
to  do  this  iii\ites  recurrencea.  The  under-flannels,  pyjamas,  night-shirts, 
etc,  Khould  be  wb11  hoiled,  or,  if  old  and  vahjeless,  burnt. 

Tinea  Er^thrasma  {Ert/tkrasma}. — This  disease,  which  is  due  to  a  funffus, 
micrOMiOron  minutissiinii.7iu,  is  an  unroniinon  condition  in  iny  experiGnce,  and  is 
more  irequeritly  met  witli  iu  men  than  in  womon,  but  aa  it  is  an  insigniticant 
atfeetion  and  gives  uo  trouble,  cases  no  duubt  escape  obtiervation.  It  occurs  abuut 
the  folds  and  clefts  of  the  body,  such  as  tlie  aruipits,  groins,  genitalia,  and 
but  točk  s. 

It  occurs  in  slichtlj  8caly  and  reddened  well-defined  patches  of  irregular  out- 
line  and  of  limiteo  extent,  but  Bometinies  by  spreading  unchecked  it  may  involve 
a  large  area.     There  may  bo  slicht  itchinaj. 

DiaifrnjsU.—k  patch  with  tno  abov«  featui-os  having  lasted  for  year8  should 
BU^fgest  erythrnsnia.  8crapings  sliould  be  exauiinod  for  the  fungus,  mierosporon 
mtnutiMinium,  wliich  consisU  of  very  slencter  mycelial  Glaments,  more  neArly 
appruiicliing  biict«rial  elenients  in  wi<lth.  The  iuyceUum  is  segmented,  the  seg- 
menta varying  in  longth.  In  looklng  fur  this  nUnutt  fuugus  a  iV  oil-iuiuersion 
lens  shoula  be  used. 

Dfjffrential  Duitrnosis.  —  Tinea  erythrasma  muat  be  dtstinguiahed  from  T. 
vemntior  and  T.  niin\  but  attention  to  the  characteristics  of  these  two  conditions 
and  their  respective  fungi  would  sulKce  to  exclude  them. 

Treatment.  — It  is  the  same  as  for  tin^ia  versicolor^  čare  being  taken  to  avoid  re- 
crudescence  by  continuing  the  treatment  for  some  time  aft«r  apparent  cure. 

Tinka  koikjsa. — This  ia  a  disease  of  the  hairs  of  the  beard  and  mouatache.  It 
was  nained  by  Cheadle  and  Malcohn  Morris,  who  tienionstrated  the  fungus. 

ClinicaUtf^  the  hairs  are  ensheathed  with  a  sticky  brown  concretion,  making 
them  adhere  to  one  another. 

Microsropical  atifi  Cuitural  Amtmrances. — I  have  examined  some  moustache 
hairs  kindlv  lianded  to  me  by  Dr.  RadcliHe  Crocker.  I  found,  when  firstesamiued 
by  rertectofl  artificial  Jight,  and  after  soaking  in  ]\q.  potassiv  R.P.,  that  the  8ticky 
suKstauce  vras  madc  up  of  ma.s.sefi  of  fungus  -  but  vvhat  was  particularly  striking 
waa  the  arrangement  of  the  "spores"  in  rows,  more  or  le^s  at  right  aneles  to  the 
shaft  uf  the  hair,  looking  like  closely  aggregated  segmented  mycelia,  bound 
together  by  a  cement  substance  secreted  by  the  fungus.  The  row8  of  myceUa 
were  di8tally  (i.e.  at  free  ends)  bounded  by  a  thin  dark  line  with  an  outer  narrow 
pale  zone,  evidently  made  up  of  the  same  sticky  substance,  while  at  their  proximal 
ends  {i.^.  att^ched  to  sliaft)  t!iey  became  detnchtnl  more  or  less  rn  ma*f^  when  the 
cover-slip  wa3  presaed  down  tirmly.  Tho  fungus  did  not  apparently  invade  the 
hair.  On  Frencli  pi^oof  agar  (maltose  agar),  a  cultivation  was  obtained  which 
conaisted  of  two  portiona^  central  and  jjeripheral.  The  fornier  was  more  or  lesa 
oval,  slightly  raised  and  corivex,  yellowish  wbite,  ^listening  and  appJiroutly  made 
up  of  funtrus  and  a  viacous  substance.  The  penpheral  part  wa3  made  up  of  a 
doiicate  wLite  radiating  growth. 

Diafjnons.—Kiteniioii  to  the  above  details  would  distinguish  it.  It  ia  not 
common. 

Trentrnent. — The  affected  regions  should  be  shaved  and  kept  so  for  some  time. 
Where  this  was  not  possible  the  affect-ed  hairs  should  l>e  clipped,  and  the  parts 
sponged  or  brushed  over  with  the  fo1]owing  lotion  r  Resorcini  5sa.,  acidi  acetici 
3vj.,  sp.  vini  rect  (vel  aq.  coloniensis)  5j.,  aq.  (vel  aq.  ros.)  ad  5iv. 
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Piedra. — Spanish  for  »fonf  {tnt^honv/cou  nodulnire  (aee  p.  169)  of  Juhel-lWnoy). 

Garate  i»  n  disease  of  equinoctial  South  America^  and  inctudes  a  number  of 
rinKwonns,  vanring  in  colour  from  race  to  race.  Tiiis  niay  be  violet,  blue,  red, 
ann  bo  forth.  Some  are  special  to  whites,  others  to  the  natives,  others  again  to 
lialf-castes. 

They  occur  in  patchea,  esi)€cially  on  the  uncovered  parts  of  the  body.  The 
patches  are  8caly,  with  irreffular  but  well-defined  margin.  In  time  thoy  becomo 
achromio  and  cicatricial.    Tl»ey  are  very  clironic  and  rebellious  to  treatnient. 

Montoya  y  Florez  has  investigated  the  fungi  in  Sabourauds  laboratory.  In 
the  Bcales  asperjcillus-like  fructification  has  been  found,  with  a  retiforui  arrauge- 
ment  of  the  myceliH.  An  interesting  fact  is,  that  in  some  of  the  scrapings  an 
aoams  nither  larger  than  our  atvirus  soabiei  wa8  discovered.  Sabouraud  suggests 
the  iK)ssibiIity  of  the  spores  of  the  fiingua  being  conveyed  by  the  anirnal  par&site, 
as  the  Intter  la  very  ooinmon,  e3i)ecially  in  old  inen  of  the  lo\ver  clasacH  in  Colombia, 

Treutment. — It  wouUi  be  tlie  same  as  for  tiiiea  imbricat-a. 

BuLPiss  has  been  described  by  Lerch  as  occurring  in  Nicaragua.  It  is  said  to 
be  contagious  and  IHontical  with  carate  (Jackson). 

Ammal  RiNoAVORMs. — It  can  merely  be  said  here  that  vanous  riDgworm  fungi 
ha  ve  been  found  in  dogs,  horses,  cattle,  cata,  and  birds. 

LITERATURE. — Sabocracd.  Lcš  Trichaphyiit»  humaiives,  189-1. — CoLcoTT  For  and 
pi.^gAif^  "Planlitj  of  Fungi,"  Bril,  Jour.  Dermaiologij,  viii.  1896.— Malcolu  Morris. 
'mgworv%t  1898. — Apamson.  "  Staining  of  Ring^orni  Kuiigi,"  Jirit.  Jour.  of  JJerm.  vil  1895. 
'— ALDKBBMrrB.  JHng^eorm,  etc. — Saboubactd  and  Bodin.  "  Dermatophjties,"  La  Pratique 
DernuilologiMu,  rol.  t  1900. — Bodin.  Lea  ChampigiuniM  parasiits  de  Chomint^  1902. — Prrkct. 
"One  Hnndred  and  Tliirty  CiuKa  of  Ringironn.  Zofio/,  vol.  ii.  1898,  p.  858. — Pateick 
Uaksok.     Tropioal  ZHaeaau, — Radolifpb  Cbockeb.     Di$ea9es  o/ the  Skin, 
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The  great  variety  of  tinta  displayed  by  the  cutaneous  Hurface  of  the  body  can  l>e 
arranged  in  three  clasaes.  In  fair  complexioned  persons  the  pigmentation  of  tlie 
blood  mfty  be  said  to  control  the  compiexion,  and  everv  pigtnentary  chnnge  in  the 
red  corpuscles  atlds  some  colour  effect  to  the  skin.  In  persons  of  8warthy  eom- 
plexion,  and  stili  moi-e  so  in  the  colourcd  rac«^  of  mankind,  the  innate  pigment  of 
the  skin  niasks  the  colour  of  the  blood.  In  uiher  cases  the  skin  is  piginented  by 
foreigti  piprnent  depoaited  in  the  horny  layer  of  the  ei^idermis.  Thesc  three 
kinds  of  pigmentation  may  be  named  res{]ective1v  the  hivmic,  the  parenchymatou5. 
and  the  ^ipunous.  Of  these  the  parenchymatous  alone  constitutea  trne  pliyijiological 
pigmentation  of  the  skin. 

The  cutaneous  tissue  elementa  which  convey  colour  etfects  to  the  eye  are 
keratin,  liprochrome.%  and  melanin.  Keratin  in  itaelf  ia  colourless  or  8lightly 
yeUowish  ;  bnt  in  ichthyoais  it  acquirea  a  blackish  colour  which  is  highlv 
characteristic  of  the  disease.  The  liprochromes  are  the  pigmente  associated  with 
the  cutaneous  fat.  Yery  littte  is  known  as  tu  their  nature.  In  the  disease  known 
as  selx>rrhGKi  nigricans  tlie  pigment  may  be  black  ;  more  rai-ely  it  is  yellow  or 
blue  (S.  flavescens,  S.  aerulea). 

Mthtnin  \v>  an  amorphous  granular  niginent  varying  in  tint  from  golden  brown 
to  black.  Owing  to  its  eKtrcme  insoluDility  no  exact  chemical  analy6is  of  it  haa 
been  obtained.  It  prol>ably  consiats  of  more  than  fA)  per  cent  of  carbon  with  an 
uncertain  quantity  of  hydrogen,  oxygen^  and  aulphur, looscly  combineri.  It  is  free 
from  iron— a  faot  which  servea  to  cli&tinguisb  it  from  hauno^lobin.  >fplanin  mRy, 
thorefore,  be  regarded  as  a  carbon  pigment.  In  moderate  pigmentation  the  basal, 
or  germinal  layer  of  the  ejndermis  alone  is  coloured,  the  sujierlicial  epithelium 
and  the  undurlving  cutia  bemg  colourlesa.  In  deep  pigmentation  the  whole  of  the 
epidermia  is  coloured,  while  some  pigment  ^ranules  tuay  l>e  seen  in  the  superfioial 
lymphatics  of  the  cutia,  in  the  cormeitive  tksue  corpuscI**s,  and  even,  as  in  some 
cases  of  Addison's  disease,  in  the  lymphatic  glands. 

Two  viewsaremaintAincd  as  to  the  mode  of  originof  the  pigment.  Khrmann(l), 
from  his  investigations  of  amphibiana  and  reptiles,  oonoludea  that  the  epithelitil 


S'TAKY  AKKECTIONS  OF  THE 


in  c^ecud  coonective  tissue  corpuscies  (ohroinato- 

il  &oa  atttertal  derived  from  tbe  red  blood  corpusdes,  and 

AiitM  casvflgned  hy  direeC  protoplasmic  currents,  do\vmg  througli 

«f  tk*  mtktmMma»  into  Um  interior  of  the  basal  epithelial  ceUs. 

1^  aifaHnHlioo  of  farsBabed  iMguuii eells  in  thecutis  of  tiKhes,  antphibians. 

■nl^  !■■  hesB  eoafimea  bj  lisi.    Rieht  (2)  has  observed  branclied 

m  UiekaaaB  bair.    In  Ifae  scalp  of  a  Imman  eml>ry(>  (6ve  montha) 

i<3llpvadtfa»bMBl«pilMiBl«aflainthere^onof  developing  hairsdevoid 

ik  Mik  otkcr  pigMCBtad  ealli»  aone  d  tfaeni  branubed,  were  observed  Ijing 

TW  SMBe  oibnrver  hu  aeen  brancbed  pigment  celU  iu  tbe  liair 

KU*  it  Mvat  1»  adHitted  that  £lirmaaii's  view  rests  on  brood 

vfcatk  render  thas  »ode  of  origin  at  least  possible,  there 

t  to  tke  pJKaflatatkm  ol  the  human  slcin  which  cannot  be 

t(4)kMignuiintained  that  tbf^ origin  ofmelanin 

m  the  ^f/MUSmrn^  aad  citad  tte  fmcth  that  in  the  ombr3'o  of  the  frog 

of  pioBent  tekos  jilaee  belore  the  development  of   red    blood 

id  ttttl  Uw  fapflfe  «t  eolovrad  tuur  are  usually  free  froai  piguient 

Tk^rtaeatnhm  «f  ftol  I>eUpme(5)  eQtirely  coufirni  Jarisha  view. 

I  išm  »■thuti^  KdaEUB  »  *  secretor;  prod  uct  of  the  voung  epithelial 

m  tevod  m  «xeaav«  q«aacitiies  Piyi>  partly  into  tne  Ijujph  spaces 

mi  fMti^  oito  tk*  rapc^Bnl  cpitaelial  celU.    In  ca&es  ot  obst)'uction 

of  vhft  flfcm  *«M  ■nlouo  may  accumulate  in  the  lymphatic 

_       VMft  tiw  poJMt  of  otetnutioa  and  the  epidermis."    Delčplne 

of  MOftei  ^ig— žalita  m  wiacii  hk»ekiag  of  the  lymphatics  occure, 

VOBO  toJhoMM  oM  ofalAroelioa  of  lympbatics  by  baoilli,  tuberculosia 

_  of  ulcers,  irritatiou  of  epidomiits,  cica- 

ot  ovioi^  tko  Bip|4o  ooo&tricted  at  its  base  by  cicatricial 

ducta,  leading  to  accuniulation 

of  tka  JOfilin     la  iJl  those  cases  the  pigment  was  chemi- 

«t  W  OK  Iho  Mtoro  ol  melanin.     These  and  niany  other 

it  bighly  probable  that  melanin  ia  a 

I  of  th«  epithelial  celU.    According  to 

M  MO  wmmi  «or^  of  a  netebolic  process  in  which  at  least 

To  tŽiis  h^^thetical  substance  I  shall  refer 

of  tko  »portoan  lUMlml  to  it  by  Del^pine. 


PiosaorrATiox 

ahoiildf  by  right,  be  preceded 

to  ibo  fonnation  of  melanin,  without 

toUigiUe.      UnfortunateIy   our   very 

outline  sketch  in  which  niany 


lUMttd 

fa|MMnst«f  1 

1.  TW  ooloor  of  Uko  skio  aad  Imut.  so  far  a&  thii  depends  on  their  own  pigment, 
it  otMKJM  lif  ktN^ili' ;  mkt/IŠmF  mck  pigiMot  is  fioond  or  Uttle,  or  whetber  it 
Mit  t»  tlMb  or  tktt  Moo  of  tkt  dboK  n  prtdtlarmiiked  by  the  mutu&l  induence  of 
«ko  tpttoft  omI  MOi  m  otoco^ 

t.  KlolJuHtl  ^iigOiMiltriin«  k  lOfioklofi  vitk  tho  emodonal  character  of  the 
■*co^  f — \^,  or  nJnJTJJhMl  II  is  o  |WfWilar  omI  onivonol  belief  tliat  the  com- 
pkunoa  m  a  oigo  of  tlia  tf^oroipoal  or  oiotioaol  choiootfii  of  the  individual,  and 

a.  K  Itir  oipMMtat  trltHi  slioiiolatod  beooaoi  ooloured  by  the  increased 
fj<WWfcttot>  ot  1tWalo.  TItt«  k  a  komiJtoMo  Caot»  bat  one  which  need  not  surprise 
IM  vkttt  «o  rtltroVtr  tkal  tka  fair  raco*  aro  rfo^coiidod  frv^m  dark  skinned  pre- 
kiOlOt<o  roM«.  ll  vUl  Mp  oa  to  onAM«taii4  nanj  pigmenUry  anomalies  it  we 
roftnl  tko  ooloarvd  skia  as  tka  roal  aomal  t^pe,  ano  the  fair  or  colourless  skins 
at  a  ooadilioii  MOKl  rvoorod  frott  a  štelo  of  aatare.  lo  the  light  of  this  hypo- 
tkosis  pi|ctttontAtion  faUoiriaC  atiaolatioa  of  tke  ^tiielium  is  merely  a  reversion 
to  Uko  anoostrai  or  aoroud  tTpo.  li  is  to  ko  aotod  that  the  pigmentaiion  has  no 
rotatiott  to  (ko  aaturv  of  tho  slimalai^  ffor  fleas  loftice  iu  soiue,  mental  shock  in 
olkora.  FurlW.  th^  prectpitalioa  of  tittoain  does  not  a1t«r  the  growth  relaiion- 
ahips  ol  tke  o«^U^  ihus  a  fr^>k)«  yrowt  noitker  more  nor  le&s  than  the  surrounding 
pala  i^rt^  But  if  the  siimulation  ho  loog  c\uitinue<i  it  may  lead  to  erratic 
uevt^opnH^utai  of  th«  Rermiikal  epitheiium.  as  wheD  epithelioma  grovs  out  of  a 
|>igiu<Mitt\l  »LKvU  Doljpino  haa  pt^ntt^l  Lmt  that  ali  the  stimuli  cauable  of  acting 
on  gUuii  LvllH  with  thtt  addition  i\f  light  ar«  oapable  of  inducing  tiie  formation  nt 
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nielanin.  It  U  uulIUt  of  eommoii  ol>servatiun  that  pi  g  m  en  tati  on  uf  the  skin 
funow8  the  8timulu8  of  li^ht  (octinic  rays),  dark  beat^  clieujical  irritation  Bucli  us 
tnustaiii  plaater,  mechanical  irritjition  as  in  uonitchiDg,  the  pressure  of  garters, 
r*l4thes  round  the  vai-it,  nervous  stimulatioii  as  in  nerve  leprosy.  As  an  e^ample 
of  toxiPiuic  stiniulation  arspinical  {Hiisoning  is  amonR  ihe  most  striking.  Other 
examples  of  toxfl?mic  pigiuentation  will  be  reforred  to  again. 

4.  Is  epithelial  pigmentation  correlated  with  the  oxidatioii  processes  of  the 
body  i  Althougfi,  as  stated  above,  the  preči pitjit ion  of  melauiu  iitiithor  increases 
nor  diuiinishes  gn)wth,  we  canriot  avoid  the  inference  that  this  precipitation 
trnplies  some  chanse  of  cellular  character.  By  unaIogy  with  the  colouriog  luatter 
of  plants  we  migat  presume  some  physiolocical  function  to  he  attaclied  Ut  the 
forruation  of  melantn.  And  according  to  lielepine  this  is  actually  the  čase.  Hc 
has  collected  evidence  which,  so  far  as  it  Koes,  is  favourable  to  the  hypothe8is  that 
in  the  process  of  pigment  formation  some  pale  substance  is  forme<i  unfler  the 
influence  of  light,  whicli  is  anteeed«*nt  not  only  to  molanin,  but  to  haMiioglobin. 
This  pale  or  colourless  pre-melariin  (or  melanogen)  is  secreted  by  the  germinal 
epithelial  cells,  passes  itito  the  ly[iipfi  stream,  and  combiriing  with  iron  in  the 
liver»  and  poHsibl v  some  other  elements,  furnis  the  hiuniuglobin  oi  the  ivd  corpuscles. 
The  Hnal  term  oi  the  process,  namely,  melantn,  he  does  not  regard  as  ussential  to 
the  formatioit  of  pre-nielanin,  so  that  paie  skins  may  stili  continue  to  secrete  a 
part  of  the  eleinents  of  hemoglobin.  Dr.  Muir  (0),  working  under  the  dii-ection  of 
Deldpino,  was  able  to  sliow  that  tho  percentage  of  htcmoglobin  is  raised  in  cases  of 
arsenical  poisoning  accompanied  by  dt»ep  pigmentation,  a  fact  which»  while  it  does 
not  prove  Dekipine'9  theory,  is  certaiiilv  not  oppoeed  to  it  Considering  that  the 
process  of  pigment  formation.  and  ihertifore  of  pre  inelania,  is  so  extremely 
irregular,  it  is  ditlicult  to  conueive  that  the  outaneous  epithelium  is  the  prCrnari/ 
»ource  of  the  m  other- pigment,  Facts,  however,  may  be  cited  wlnch  favour  the 
idea  that  the  epithelium  is  a  coni  p  L  imen  tar^  organ  to  the  pigment&ecretLng 
suprarenal  bodies.  Thus  in  Addison'8  diseaae,  in  which  these  lxxli('s  are  generallv 
the  »eat  of  tuberculai-  disease,  and  may  therefore  be  suj^posed  to  be  incapacitateti, 
we  have  the  well  known  deej>  nigmentAtion  <>f  the  skni.  Again,  ali  the  chronic 
diseases  which  areacconipaniea  by  asthenia,  li)weringof  blood  prea-sure,  and  changes 
in  ozidation  rucU  as  tuberculosis,  Ryphilis,  mnlaria,  cancci^}!!^  cachexia,  arsenical 
intoidcation,  senile  debility,  are  accompanied  by  more  or  less  increase<l  formation 
of  cutaneous  molanin.  It  is  not  iiiipossible  that  in  these  diseases  tlie  skin  is 
attempting  to  supplement  the  functions  of  the  suprarenal  l)odies.  Po8sibly  even 
tho  pigmentation  of  preguancy  may  be  explaincd  Dy  the  same  bypothesis. 

Cla»SIFR'ATION   of  PuiMSNTABV   Am031ALI£H 

A.  Melanin  in  Qua!Uitt€i  fujicičnt  to  Colour  ihe  Skin  locaitp  or  generali^. 
TftVB  OB  Mblanotic  Piomshtatiom 


lUcial  ind 
Mxual. 


Actiuio  and 
irritative. 


Eiiiotioual. 


ToKitmitf.         Kfoplutic. 


Post- 

iunammatory. 

1,  Under  the  head  of  sexual  pi^entation  I  include  freckles,  lentigo  or  ephe- 
1id«s.  also  the  formation  of  pubic  nair  pigment  It  is  usual  to  divide  freckles  into 
ttun  freckles  and  cold  freckles,  under  the  assumption  that  the  former  are  <lue  to  the 
action  of  the  sun.  From  the  fact  that  they  rarely  apptiar  brf(Ho  the  tMghth  year, 
and  that  they  aro  the  alinost  invariable  congeners  of  rt>d  hair»  aUhough  thoy  may 
occur  in  association  with  dark  )iruwn  and  ulack  hair,  that  they  do  not  disappear 
in  winter.  and  that  they  are  limited  to  sbarply  circumsoriljed  sjjots,  we  may 
conclude  that  their  formation  is  determined  lw  some  "freak  "  of  development. 

2.  Actimc  fjTOHzimj  o/ the  ejjKtsed  Parts  of  ih*  limhj. — From  the  brilliance  of 
colour  displayed  by  animals  and  plauts  in  the  tropics,  we  may  ^ain  some  notion 
of  the  powerful  intluence  e.xerted  by  the  actinic  ray8  on  the  pign)ent  function. 
Dr.  Ilol>ert  Bowle.<*  (7)  hos  drawn  attention  to  the  fivct  that  snow-reflected  light  luis 
grcater  buming  power  than  dii-ect  sunlight.  This  would  ftpjKjar  to  be  due  to  the 
reflection  of  ultra-violet  light  from  the  Hnow.  Bronzing  may  folIow  exposuri'  to 
the  electric  are  light.  Bowles  showed  that  red  or  orange  coloured  objects  had  th< 
pow*r  of  absorbing  the  ultra-^olet  light  and  so  preventing  sunburn.  8ince  then 
more  extended  expenment&  have  been  carried  out  by  Finsen  and  others,  Hhowing 
the  powerful  stimulating  action  of  ultra-violet  rays  on  epitheliuiu.     ITie  pignieiita- 

itioD  provoked  by  mecbanical  and  chemical  stimulation  has  already  been  referred 
to.  "  Vngabond  disease,"  or  phtlieriasis,  is  an  instance  of  general  pigmentatinu 
foilowing  pr-olonged  scratching,  and  i«  generallj  asaociated  with  malnutiition. 
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3.  Emotional  Pupnentatlon.^PiA  inight  be  expected,  women  are  more  subject  to 
this  form  of  pigmentAtion  than  meii, 

ti)  pregnanci/. — The  commonest  example  of  this  is  the  darkeniiig  of  the  colour 
of  tne  nipples  in  women  w)ien  they  becoine  preguant.  Marlia(8)  reeords  a  čase  in 
which  th«  greater  part  of  tho  budy  of  a  woraan  became  pigmented  during  her  tirst 
pregnancv.  The  hver-colouretl  patclies  known  as  cliioasma  are  frequently  met 
witli  on  tne  templefi  and  elsewhere  iu  women  who  have  been  preenant. 

(2)  Hystt)ia.—The  general  tendency  to  pi  grme  n  ta  t  ion,  especiariy  marked  under 
the  eye,  is  pronounced  in  hyst«rical  women, 

(3)  Chlorosh. — Pigmentary  anomalies  of  the  blood  are  largelv  responsible  for 
the  colour  of  the  skin  in  these  cases,  but  chloasma  is  commonly  observed  in  these 
patients. 

(4)  Friffht  or  Trtfor. — M.  Kustan,  auoted  by  Layeock  (9),  reeords  the  čase  of  a 
wonuin  who  was  ettndenined  to  deatfi  by  a  Parisiau  niob  during  the  tirst  French 
lievulution.  She  e8cai>ed  death,  but  a  few  days  after  her  skin  became  as  black  as 
that  of  a  moderatoly  bhtck  negro. 

(5)  Exophthnlmie  Goitrt^  CVw>?r/j,  and  EpiUpsij. — In  these  discAses,  which  are 
associated  with  changes  in  the  emotional  character  of  the  individual,  pigmentary 
anomalies  have  been  ob3er\'ed.  Fur^(lO)  reeords  more  or  less  universai  pigmenta- 
tion  coinciding  with  the  attacks  of  apathy  and  mentAl  eonfusion.  The  pigment 
disappeared  in  about  one  month  after  the  man  had  recovered  from  the  attack. 

4.  Tojxemk  PigmmUition. — Under  this  head  I  include  the  pigmeutation  which 
accompanies  sypliili3.  tul>erculotiis,  leprosy,  diabetes,  alcoholism,  arsenical  poison- 
iug,  Addison'«  ditieasie,  cancerous  cachexia,  and  e^peciaJlv  cancer  of  l\w  aUluminat 
organs.  The  histological  character  of  the  pigmente«.!  skin  bas  been  descril>ed  by 
Brooke  and  Lesli<*  Hoberts(I.3). 

5.  N^eopUtutic^  or  Pi^/m^ntntion  unth  Ei-ratic  DevdopnienU  of  the  Genninal  Laj/et^ 
— (l)  N<Kvi. — Under  tfiis  head  T  include  ali  those  embryonic  anomalies  which  take 
the  form  of  sharply  circumscribed  hard  or  soft  wartlike  tumours,  and  in  which 
excess  of  melanin  is  a  atriking  feature.  It  has  beeu  fihown  that  the  melanin  is 
not  oonhned  to  the  epidermis,  but  may  be  found  exteiisivBly  in  the  cutis  even  to 
tbe  deepest  parts. 

(2)  jCeroaermio  Pignvtt\tosum  (Syn.  Ka^iosCi  disease,  Atrophoderma  ffiqmmfo*un%\ 
(Crocker)).— This  disease,  which  usually,  but  not  always,  begiiis  iu  tlie  earliestj 
period  of  childhood,  aSects  onlv  the  parts  expo8ed  to  sunlight,  namely,  the  face« 
neck,  breiLst,  for^iiirms,  and  the  backs  of  the  handa.  These  parts  become  the  seat 
of  iiiimerous  freckle-likc  pigment  spots.  Even  in  a  verv  early  stage  spots  of 
Cftpinary  congostion  wlth  sliglit  scaiing  oan  l>o  Heen.  As  the  disease  8lowly 
odvanccs  sigus  of  degeneration  starting  in  the  epithelium  and  papillarv  body 
become  more  and  more  appai-ent.  Tbe  skin  becometš  thinned  and  shrivelled,  tho 
lower  eyelid  may  be  dniwn  down,  the  orilices  of  the  eai*8  and  uiouth  contnujted, 
Red  specks,  consisting  of  dilated  capillaries,  are  scattered  ali  over  Ihe  atlected' 
are&,  iDterraixed  with  dark  freckles  and  pearty  uliite  spots.  About  the  sixth  or 
seventh  year  warty  formations  begin  to  appear  in  the  pigmeuted  epithelium,  and 
8lowly  these  are  converted  into  fungating  carcinomatous  tumours.  The  prognosis 
is  absolutely  unfavourable.  Tho  extraordinary  sensitiveness  to  actinic  rays  is  not 
neccssarily  congcnitAl,  although  usua1]y  so.  I  have  seeu  the  disease  in  a  woman 
aged  sixtyfour  in  Kaposi's  cTinia  in  whom  the  affection  began  about  sixty  years 
of  age. 

(3)  Acanihosif  iiiijricnns. — Cases  of  tfiis  diaease  have  lieen  described  by  Unna, 
Janovsky,  Pollitzer(14),  C.  Boeck(15)  and  CoUan,  and  others.  The  pigmentatiou 
afleots  several  parts  of  the  cutaneous  surface,  but  more  especially  parts  which  are 
naturaHy  inclinod  to  pigmeutation,  e.ij.  the  axillje,  neck,  gr«.»ins,  genito-anal  region, 
and  abdomen.  The  depnsit  of  melanin  in  tlie  opithelium  ia  followed  hy  an  enormous 
overgrowtli  of  the  prKrkle  layer,  iraparting  to  tlie  pigraonted  areas  a  papillary, 
wa rt  like  asj>e(!t.  In  Boecks  čase  the  disease  occurred  in  a  woman,  aged  tifty-two, 
who  had  been  operated  on  for  nonrelaj^sing  cancer  of  the  breast  three  vaars 
before.  Death  foIlowed  two  yejirs  after  the  onset  of  the  syniptoms.  Casea 
resenubling  in  some  resftects  A  nigricans  have  been  described  by  Kadcliffe  Crocker 
and  LesHe  Uol>erts. 

(4)  Mf/anottr  MuHipie  Sni-comat^i. — This  neoplastic  diseafie,  or!gtnaUy  supposed 
to  be  sarconiatous  in  nature,  is  called  by  I^itna  nicvo-carcinoma,  who  maintains 
that  the  new  growth  arises  in  piginented  moles  f  roni  tlie  epithelium,  and  not  from 
tho  mesoblastic  tissues.  This  vievv  is  contirmod  by  the  investigations  of  Gil- 
christ(16)  of  Baltimore  and  Johnstone  of  Xew  Vnrk. 

(6)  Po8t-ij{^ammafoi-i/  Pifft/ientation. — True  hypertrophy  of  pigment  may  follow 
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intlamniatory  <lis«ases  atfecting  the  epitheliuni.  The  most  ^triking  of  these  is 
lichen  plnnus«  in  whicli  the  pignientation  may  be  intense.  It  is  to  be  notod  that 
the  pigmeiii  forination  correspuiuls  with  the  period  of  recovery  and  restoration  of 
the  epitljeliuui.  Pigmentation  may  foUow  erythema  niultiforaie  and  urticaria. 
^Vhen  pigmentation  foIlows  the  cure  of  psoriasis  it  is  probabIy  due  to  the  action 
of  arsenic.     The  di$colorations  which  fo]low  eczema  are  usuaUy  of  hsemic  origin. 

B.  Dimpjiearanct  ofthe  JffJau  in  with  Arrfst  of  Pujmfnt  Function. — ( 1 )  Contjenital. 
— Albiniam  may  be  partial  or  complete.  Thia  nbnorinality  is  most  fr*quentl7  met 
with  in  the  coloured  ra<.-ea.  The  arran^ernent  of  the  achromic  patchc3  is  usually 
irregular.  It  may  be  unilateral,  as  m  Hutchinsoa's  oase  {Arv/iiifes  of  Surfjevy^ 
vol  i.  1689).  OccasionaUy  tbey  are  sj^tumetrical.  It  is  stated  tliat  coniplete 
albinoes  are  defective  in  powers  of  resistance,  Darwia  states  that  albino  cats 
vpith  pink  ejes  are  usually  deaf. 

(2)  Leucodtrmui  (Syn.  Vitiliao^  Meliumic  UMcopathia^  White  diseage). — When 
pigment  matter  has  ceased  to  oe  precipltAted,  wliat  already  exi8ts  mav  be  com- 
plet«ly  withdrawn.  Tho  !ftws  rcfnting  to  tlio  disappearance  of  melanin  are 
unknown.  The  final  term  of  the  procesa,  whatevcr  that  may  be,  is  fttrophy, 
just  as  new  and  erratic  grovvtii  is  the  tinal  term  of  the  luelauinforming  proceas. 
l*sually  the  pruce^s  does  not  extend  so  far,  and  we  have  aimple  disappearanoe  of 
pigment  without  Hny  obvious  structural  chauge,  and  \vhen  once  this  pigmentless 
character  is  attuined  it  seldom  if  ever  revert^  to  the  normal-coloured  condition. 
The  withdrawal  of  pigment  frora  a  circumscribed  area  is  accompanied  by  increased 
formation  in  the  immediate  neighbourhoo^J.  Henoe  the  fitness  of  the  name 
employod  by  LaycoL'k,  naiuely,  "melasmic  leucopathia."  The  clinicuil  result  ia  a 
whit«  patch  Hurrounded  by  a  pigmentetl  margin.     Numeroua  pat«hes  form  onany 

t»art  of  the  body.  They  spreoa  slow]y,  and  may  remain  5tationary  for  year8. 
i)ventua11y  the  whole  surface  mav  be  involved,  and  such  cases  are  sometimea 
described  as  **cures."  If  tlie  leucoaenuic  patch  is  hairy,  the  pigment  is  withdrawn 
from  the  hairs,  vbich  thus  become  coiourless.  Leucodermia  may  occur  in 
upparcntly  healthy  and  normal  skins.  It  is  commoner  in  the  tropics  and  among 
the  (Vtloured  race«.  Laycock  describes  its  concurrence  with  enlargement  of  tho 
1ymphatic  glands,  and  in  one  čase  with  general  leucocytosiB.  The  withdrawal  of 
pigment  alwayfl  accompanies  alopecia  areata. 

PlO>tE>TABy  A>'OMALl£S  OF  HaIR 

Laycock  rightly  regarded  hair  as  an  excrctory  organ  for  carbon  pigment.  In 
light-ocjloured  hair  the  colouring  matter  is  contined  to  the  medul]ary  cells,  but  iti 
the  dark  bro\vn  and  black  varieties  the  pigment  granules  are  to  be  found  through 
out  the  whule  of  the  cortical  substance,  lying  Detween  the  tibrous  plates.     The 

Sigment  Is  melanin,  and,  so  far  as  we  know,  identical  with  that  of  the  epithelium. 
'reynesa  or  whiteness  of  the  hair  i.s  natural  in  old  age,  but  it  may  ocour  quite 
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ey  hair  becoroing  once  more  pigmented  hos  been  observed  on  rare  occafiions. 

r.  MeAchen(17)  records  a  čase  of  a  child  ia.which  the  witlidruwal  of  pigment 
occurred  in  rings  at  regular  intervuls,  thus  imparting  h  ringed  appearance  to  the 
hair.  The  immes  rinf^ed  liair  and  Icucotrichia  aniiulaiiH  liavo  l>een  given  to  this 
condition.  Changes  in  the  oolour  of  ^he  hair  have  been  observed  to  take  plače 
under  the  in^uence  of  pilocarpine.  Ik>rax  may  affect  the  colouring  matter  oi  hair 
in  so  far  as  it  affecta  the  ^rowth  of  the  hair  papillie.  Caaes  recorded  of  changes  of 
hair  ci^tour  in  workmen  in  copper  smelting  works  and  cobalt  mineš  aro  probablj 
example8  of  spuHouH  pigmentation. 

Treatfi^ent  of  Abnorinnlities  of  J'i^/ientation.— As  the  pigment  is  situated  in  the 
deeper  layer8  of  the  epidermis  and  rarely  disappears  spontaueously,  the  oidy 
r«[nedy  Ues  in  complete  destruction  of  the  pigmented  epidermis.  In  exten8ive 
diatribution  of  pigment  it  would  be  inadvisable  to  attempt  this,  when  Hmited  to 
a  few  frecklc*  the  metliod  Buggest«d  by  F,  Hebra  inay  im  tried.  Čare  must  bo 
exereiaed  in  the  choice  of  a  cau8tit%  for,  aa  Hebra  saya  in  his  treatiae,  there  are 
some  caustics  after  the  action  of  whtch  the  epidermis  8ubsequently  formcd  contains 
more  pigment  than  that  preceding  it,  and  otners,  on  the  contrary,  after  the  apphca- 
tion  ot  which  the  new!y-producea  epidermis  contains  less  pigment  than  that  which 
waa  de~stroye<l.  To  the  Hrbt  belong  Rpurge-olive,  croton  oil,  eantharides,  mustard- 
seed,  and  sulnhuric  acid  ;  to  the  latter,  acetic,  hydr<x:hloric,  and  nitric  acids,  borax, 
the  caustic  alkalies  and  their  carbonates,  and  above  al)  corrosive  subhmate.  The 
aqueous  solution  of  the  sublimate,  6  grains  to  the  ounce,  should  be  applied  closely 
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and  evenlv  to  the  pigmented  area  and  left  hi  situ,  Ijeing  re-wetted  froiu  Ume  to 
tirne,  for  tnree  or  four  hours.  Wh©n  the  coinpress  is  removed,  some  soothing  paste 
or  powder  shoiild  be  applied  dailv  until  the  destroyed  epidermis  is  reinovea  and 
replaced  by  Dewly-formed  epithGiium.  It  must  be  remerabered  that  tfcus  treat- 
ment  is  only  suituble  for  \'«ry  limit^d  patchea ;  in  cases  of  incurable  cJiloasma  it 
is  advisable  to  inform  the  patients  of  the  incurablenesa  of  their  condition.  This 
advice  aUo  applies  lo  leucoderma,  for  which  we  have  no  reiiiedy. 

SPITRI0U8   PlGMENTATIONS  OF  THE  SkIN 

There  are  iimny  cases  iti  whtch  parts  of  the  skin  are  disooluured  by  pigineiita 
otfu^r  thaii  uielanin,  and  these  may  be  conveiuentIy  grouped  together  uiider  the 
hea«!  of  spurious  pigmentations. 

1.  Parasitic  diseases  wbich  produce  discoloration  of  the  surface — 

(1)  Piti/not;i$  vfrsticolof  ia  a  mycotic  disoase  chjiracterised  by  the  forination  of 
fawn-coloured  or  brownish  scaly  patches  of  irregular  shape  and  size,  chieriy  met 
with  on  tiie  chcst,  ab<lomon,  and  back,  and  occafiionaUy  on  the  Umbs,  and  vcry 
rare]y  on.  the  face  and  scalp.  It.  gives  rise  to  very  little  irritation,  and  is  not 
accorapatiied  by  intlaunimtorv  Byniptomi>.  The  fungus  which  pruduces  this  discase 
is  Miero$/H/ron  /ur/ut\  a  mould  of  very  low  and  ifiiperfect  type^  wIul'Ii  secretes  a 
brown  pigment.  It  pro<luces  mvcehuiii  and  spures,  w[iieh  form  Httle  maases 
lying  between  the  mycelial  threads.  Its  rayceJium  vegetates  iu  the  horny  layers, 
whicli  it  breaks  oif  Into  fragments  or  scales,  thus  prtKUicing  tlje  condition  kiiown 
as  pityriasis.  The  only  diw"-ase  likelv  to  bo  confused  \viUi  it  is  leucoderuiia,  and 
as  this  diapnosis  mi^ht  lead  to  trouble,  it  is  importJiiit  for  the  practitioner  to  he 
farailiar  with  the  points  of  distinction.  In  loucodermia  the  cuticle  is  smooth  and 
coherent,  while  in  pitvriasis  it  is  scaly  or  readilv  crumbles  under  the  tinger  nail. 
The  pigment  unds  abruptly  ia  the  paratiitic  diseuse,  \vhile  iu  leucoderinia  it 
graduallv  fadea  into  the  surroundiug  skin.  If  any  doubt  exists  the  uiicroscope 
will  settfe  it  Treatnient  consists  in  tlie  vigorous  use  of  soap  and  water,  with  tne 
application  of  a  lotion  of  hyposulphite  of  soda  or  perchloride  of  meroui*y. 

(2)  Eiythr<m»ut  is  a  myc*otic,  BUi>erficial,  inflanimatory  disease  met  with  in  the 
axi]la,  the  inguiual,  and  gnnito-crural  regions,  and  is  cJiai-acterised  by  the  forma- 
tion  of  rounded,  scaly  jjatchca  of  a  reddish  brown  tint.  It  is  provoked  by  a 
mvcelial  fungui)  allied  to  the  trichophyta,  and  cailed  by  Bareusprung  Microsporon 
minuti.ssiinum. 

{Z}  IHnta^  ur  "spotted  sickness."     See  vol.  ix.  p.  374. 
(4)  Otomt/cosis  as/tert/iUina,     See  vol.  iii.  p.  110. 

2.  Chvoinidrosi«  arul  SfJtorrkoen  nigricmi*. — Under  certain  conditions  not  yet 
understood  the  8weat  and  sebaceous  secretions  niay  be  coloured.  Tlie  pigmenta 
are  unknown,  bnt  they  are  contAined  in  the  ciitaneous  setretion,  and  not  in  the 
tissues.  The  tinta  vary  from  red  to  bluo  or  violet,  hlue  being  the  commonest 
vanPty.  The  favourite  h>cality  is  the  face,  especiaUy  the  eyplids,  hut  it  may  occur 
on  any  part  of  the  body.  TJie  pigment  in  the  sebaceous  secrctioii  niay  be  block. 
yel(ow,  orblue.  Laycock(S))  has  coUated  se%'eral  cases  of  seborrliu-a  uigrioans.  It 
seems  certain  that  these  pigm©ntary  anomalies  ai*e  associated  wit!i  eniotional  or 
other  neurotic  disturbances.  They  may  coincide  with  hyx)envsthesia  of  the  skin 
in  the  pigmented  area.  The  pignientary  conditions  of  the  sweat  which  i-esult  from 
the  gP0wth  of  chromogenic  bacteria,  or  those  duo  to  the  presence  of  coloured  salta 
of  iron  or  copper,  are  to  be  regardea  as  purelv  accidental  pigmentations. 

3.  Mineral  ngvitnt^tioii.-~{\)  AifyHa  is  tne  name  given  to  the  slaty  blue  dis- 
coloration  of  tlie  skin  produced  by  tlie  prolouged  administration  of  sil  ver  nitrate. 
It  waa  more  commonly  met  with  iu  the  day8  when  silver  nitrate  was  mlministereil 
for  epilepsv.  It  may  foUow  the  local  application  of  the  drug  to  the  throat. 
Uadcliffe  (jiocker  rocords  a  caae  in  which  tne  blue  discoloration  did  not  appear 
till  raany  y©ara  after  the  topical  application  had  ceased.  The  colour  is  supposed 
to  be  due  to  the  reduction  of  the  sil  ver  salt  in  the  epithelium. 

(2)  TattooiiKj.  -in  this  barbaric  operation  gunpowder  and  red  lead  and  other 
pigments  are  con\  t'yod  into  tlie  c'uti.s  l>y  means  of  sliarp-pointcd  instrumenta.  We 
need  not  furtlier  consider  it. 
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Thk  generic  term  akin  grafting  is  appliod  to  a  series  of  Burgical  procedures, 
which,  while  they  are  ali  directed  tovvjirds  Lhe  same  object,  vary  widely  in 
their  range  of  applicabilitj  and  ia  their  technical  details. 

The  oTiject  in  aH  casea  ia  to  bring  about  tlie  rapid  and  sound  liealing  of  a 
raw  or  a  granulating  surface,  in  such  a  way  as  to  prodiioe  a  strong  and  pliable 
cicatrix,  which  will  Bub8equently  undergo  a  minimum  aiuount  of  couLraction. 

Natural  Epideijmisation  ok  a  Haw  Scrface. — The  ranidity  with  which  a  raw 
surface  is  covere<l  vvith  ertithelium  by  uatural  niciins  dej>enas  on  various  factors,  one 
of  the  modt  important  oi  which  ia  tne  deptli  to  which  the  skin  has  been  destrojed. 
As  regeneration  nf  the  skin  takes  plačo  from  its  luiddle  aad  deop  laycr8,  wben  the 
destnictive  procesa  Ims  spiired  any  portion  of  the  ret-e  Malpighi — os,  for  e.xample. 
in  a  buruof  Uie  ttiird  degfee — tliesurvivingcellH  form  isletsof  epitheIiumBcaltere<l 
over  the  surface  of  the  sore,  which  by  their  iiurease  in  size  materiully  help  the 
marginal  epitlieliuin  to  form  a  protectin^  coverins.  Any  of  the  Uning  celU  of 
sebiCoeous  glands,  sweAt  glanHs,  or  hair  folltcles  which  have  not  been  destroyed  act 
in  a  similar  manner.  There  is  little  douliL  alsr'  that  free  epidermic  cells  froni  the 
Burroumlin^  skin,  accidentAny  transferrftd  to  the  raw  .surface — for  exaniple  in  the 
serum  of  blisters,  or  in  other  ways — are  also  ca|>ab1e  of  starting  healing  centres  on 
the  surfaoe  of  the  sore. 

Anuther  imi>ortant  factor  indeterniining  the  rapidityuf  healing  is  the  capacity 
of  the  »urrounaing  tissuea  to  contract.  \Vhere  the  skin  is  tirmly  bound  down  to 
an  uuderlyiug  fascia  or  bone,  or  where  the  ti&sue«  are  ivdematoua  or  indurat«d, 
healing  is  n)ateriallyiuipeded  by  interference  with  contraction  which  is  so  necessarj 
to  repair  by  the  proces-s  of  granulation. 

Tnat  a  debilitatAd  condition  of  the  patient,  or  the  presence  of  sepsis  in  the 
wound,  retards  healing  goe^  without  aaying. 

SouRCBS  OK  Gbafts. — Skin  grafts  may  be  taken  from  the  patient  himself  (atUo- 
ploštic  gt^a/ts) ;  or  from  another  person  {/Utfroji/aftfir) ;  or  they  niay  be  deri  ved  from 
one  of  the  Iower  species  {zi^jmftir).  There  is  little  doubt  that  the  inoet  satis- 
fnctory  source  is  tne  patient  himself.  There  ifi  evidence  tliat  di.seaae  has  been 
transmitted  from  one  person  to  another  through  the  medium  of  skin  grafts  ;  and  a 
reasonable,  although  partly  sentinicntal,  objection  may  be  raised  to  the  use  of 
grafts  taken  froni  the  čada  ver  or  from  a  iecBntly  amputated  limb. 

Orafta  taken  from  the  lower  species  have  bc^en  cxtenHively  eniployed,  a  great 
variety  of  epithelial  structures  having  been  eatperimented  with.  Thus  the  lining 
membrane  of  the  hen's  egg,  the  skin  nf  the  frog.  the  inner  surface  of  a  pullets  wing, 
the  skin  of  pups,  kittent>,  pigs,  rabbita,  and  guinea-pigs  have  aH  been  used^  but 
with  few  exception8  the  results  have  been  lesa  satisfactory  than  those  obtaim^d  by 
erafts  taken  from  the  human  subiect.  It  is  ^eneraliy  reco^nised  by  those  who 
have  had  experience  of  this  methoa  that  the  skm  of  .r/ov»^  animaU  yields  the  beat 
results,  proDably  beeause  of  its  great  potential  power  of  growth. 

Tkrminologt. — Inosmuch  as  i\\e  material  uBed  in  the  different  skin- 
gr&fting  processes,  as  >vell  as  the  method  of  using  it,  varies  considerably,  it 
seems  desirable  to  employ  terma  which  are  deecriptive  of  the  various  pro- 
cedurea  practiaefl.     Some  aurgeona  have  8ugge8te<l   the  term  skin  trans- 
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its  owTi  merit«,  having  consideration  to  the  patient*8  power  of  ntanding  aiich 
procedurea  as  the  excision  or  acraping  of  the  ulcer,  \vith  the  attendant 
Io8s  of  blood,  and  the  nature  of  the  cieatrix  it  is  desirable  to  obtain. 

Preparation  of  the  Surfack. — (a)  A  frish  raiv  mr/ace,  such  as 
results  after  the  exci8ion  of  a  tuinour  of  the  skin,  or  the  pariiig  of  tissues 
in  plastic  operations  for  the  rectification  of  defonnities,  re<iiureB  no  further 
preparation  than  is  necessarj  to  ensure  its  asepticitj  and  *"  to  arreBt 
hcemorrhage.  The  fonner  indication  is  met  by  the  use  of  a  moderately 
strong  antiseptic  wash, — such  aa  1  in  60  carbolic,  1  in  2000  corrosive 
Bublimate,  or  1  in  200  ly8ol,~fDllow'ed  hy  Iree  douching  Tvith  normal  salt 
solution ;  and  the  latter  by  torsinii  or  forci-pressure  of  the  visible  vesisels, 
and  firm  presaure  \vith  a  pad  of  steriliseil  gauze  for  oapiUary  oozing. 
Ligatnres  should,  if  |w.ssible,  t»e  avoided  as,  heing  foreigii  bodic«,  they 
interfere  with  accurate  ap]M)sition  })etween  the  gnift  and  the  surface  to 
■which  it  is  apphed.  {b)  In  the  čase  of  ckronic  ulcers,  such  as  occur  on 
the  legs  m  association  with  varicose  veins  and  other  conditiona,  it  has  been 
found  advantageouB  to  escise  the  ulcer  entirely,  inchiding  its  indurated 
edges  and  a  zone  about  half  an  inch  wide  ali  round.  The  base  of  the  ulcer 
is  dissected  up,  so  as  to  exiH>se  bealthy  vascular  tiBsne  beneath  it,  and  the 
dense  layer  of  fibrouB  tisBue  which  in  cases  of  old  standiiig  underlies  the 
granuLitions  is  renioved.  To  prevent  the  grantilatiotia  iafocting  the  raw 
surface  during  removal,  the  wTiter  hafl  Jjeen  in  the  liabit  t>f  painting  the 
surface  of  the  ulcer  with  pure  carbolic  acid  for  a  day  or  two  before  the 
operation.  This  procedure  is  but  8lightly  i)ainfid.  and  has  been  found  very 
efficacious  in  elinunating  sepsis.  To  arrest  oozing  after  eiciaion  of  tho  ulcer, 
a  pad  of  Bterilised  gauzo  saturated  \vitli  peroxide  of  hydrogen  (10  volumes 
strength)  is  applied  ali  over  the  raw  suriaco.  This  application  has  the 
furtheradvantage  that  it  isa  powerful  and  i)enetratiiig,althoughuoii-destruc- 
tivc,  antiseptia  After  the  bleeding  bas  ceased  the  excess  of  perr^xide  solu- 
tion ia  wa3hed  away  by  a  copious  yet  gentle  stream  of  tepid  salino  fluid. 

(c)  In  ulcers  resulting  fr07n  butns,  e8pecially  \vhen  exten8i>'e  and  of  com- 
paratively  recent  date,  it  is  not  nece8sary  to  exci8e  the  whole  ulcer.  After 
thorough  puriHcation  of  the  granulating  surface  and  the  surroiindiiig  tissues 
the  suj>erficiul  layer  of  granulations  ia  scrai>ed  away  with  a  sharp  ajiotjn,  tlio 
joung  tibroua  tissue  undemeath  being  conaerved,  ae  it  is  stili  Biilliciently 
vascular  to  afford  the  necessary  supply  to  the  grafts  placed  over  it  Auy 
jonng  epithelium  which  may  have  formed  round  the  margin  of  ihe  ulcer 
should  alan  be  reraoved,  as  it  is  very  liable  to  break  do\vn  after  the  grafts 
have  iinited  and  leave  a  raw  ring  arouud  the  uewly-foruied  cicatrix.  Oozing 
is  stopped  by  the  use  of  peroxide  of  hydrngen  or  by  firm  pre-ssure  with  a 
pad  of  st^rilised  gauze,  a  layer  of  oiled-silk  protective  being  iut4}rposed  to 
prevent  tho  gauze  stieking  into  the  surface  and  atarting  bleeding  again 
when  it  is  renioved. 

While  it  is  most  important  to  render  the  surface  on  which  grafts  are  to 
be  placed  thoroughly  aseptic.  it  is  undcsirablc  just  before  the  operation  to 
eniploy  strong  chemicals  for  tliis  purp»:)se,  as  these  induce  a  copious  oozing 
of  senuu  \vhich  tenila  to  prevent  accurate  appoaitioa  of  the  grafts.  What- 
ever  antiseptics  are  used,  the  surface  should  l^e  freely  douched  with  normal 
salt  solution  before  the  grafts  are  applied. 

Preparation  o/  siir/nre  whieh  yields  the  grafts. — The  surface  from  which 
the  grafts  are  to  \re  taken  shoidd  l>e  prcpared  in  the  same  way  as  for  any 
other  aseptic  surgical  operation*  by  tborough  waahing  with  soap  and  water, 
soaking  for  tvelve  hours  with  a  1  in  40  carliolic  compre^s.  and  finally 
waflhing,  just  before  the  operation,  with  Iy8ol,  corrosive,  or  other  antiseptic. 
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Mkthods  of  Grafting 

Epithklium  80wraG — the  simplest  of  ali  these  procedures — lias 
been  variouslj  ascribed  to  M.  S^e  and  Lord  Lister.  It  consists  in 
Bcraping  with  a  knife-edge  the  superficial  epithelial  cells  froni  some  part 
previo»sly  purified  —  siich  as  the  arni,  hand,  r>r  šole  of  the  foot  —  and 
Rcattering  them  indiscriniinately  over  the  siirface  of  the  ulcer.  A  certain 
nuiuher  of  the  cells  take  root  and  grovv,  and  so  help  the  healing  procesa 
They  aLso  act  in  some  mjsteriotis  way — aa  aH  forms  of  skin  grafts  do — in 
stimulating  the  growth  of  the  epitheliimi  at  the  margin  of  the  sore. 
Tho  eieatrix  thus  formed,  however,  is  ibund  to  be  weak,  and  very  liahle 
to  break  down  again.  In  vievv  of  the  miich  more  8atisfactory  results 
obtained  by  processes  no  more  difficult  to  carry  out,  this  u^ethod  is  but 
Beldom  enipl(iyed  and  is  not  to  be  reconimended. 

EiMTiiKLiUM  »lUAFTlNc. — Reve.7d%n/\n  1869,  tirst  Ruggesteti  and  praotised 
the  plaatiag  of  lainute  fragnients  of  vital  epitheliiim  with  a  view  to 
liastening  the  healiug  of  granulating  surfaces.  The  results  \vere  so  satis- 
factory  that  the  niethod  soon  became  an  established  procedure  in  plastic 
8urgfry.  A  |>ortioii  of  the  patienfs  skin.  previnuslj  purilled,  is  raised  with 
the  point  of  a  needle,  and  a  small  piece  about  the  size  of  a  aplit  pea  removed 
wifch  a  razor  or  \vith  scissors  curved  ou  the  Hat.  The  graft  consists  only  of 
the  epidennis  and  superficial  lay6r  of  the  rete  mucosnm,  and  ahonld  be  cut 
without  drawing  blood.  The  skin  of  the  prepuce  removed  by  circumciaion 
from  a  healthy  child  furnishes  most  usefu!  material  for  this  metliod  of 
grafting.  The  portion  of  skin  is  cut  into  small  fragments,  each  about 
the  size  of  a  pin'8  head,  and  these  are  pknted  over  the  surface  of  the  ulcer. 
As  each  of  these  fragmenta  haa  only  a  potcntial  gTOwth  of  about  lialf  an 
inch  in  diameter,  it  is  ad\*isable  to  plače  them  b<;  that  the  edgea  of  the 
epithelial  islets  which  form  will  touch  one  another,  and  t'  i  plant  them  uear 
the  edge  of  the  ulcer  in  order  that  the  grafted  epithelium  may  blend  with 
that  of  the  margin,  and  so  consolidate  the  cieatrix.  If  the  grafts  are 
widely  scattered  ali  uver  the  granulating  surface,  so  that  the  cireular  islets 
which  result  frorn  their  growth  are  unsupported  by  one  another  and  by  the 
marginal  epithelium,  they  are  verj  liable  to  diaappear  agaiu,  being 
destroyed  by  the  granulations  which  grow  up  hetween  them.  When  sTiflfi- 
cient  material  is  not  available  to  plunt  out  the  vvhole  raw  surface,  it  is 
l[>ett€r  to  confine  operatious  to  one  portion  of  the  ulcer  at  a  time. 

The  dressing  applied  consists  of  imbricated  pieces  of  oiled-siUc  protective 
or  ailver  foil,  eovered  ovfr  \vitb  a  pad  of  moiat  apeptic  gauze  and  ahsorbent 
\vadding,  retained  in  position  hy  a  firm  bandage,  A  splinl  or  other  reten- 
tive  apparatus  is  useful  in  jpreventing  movement  of  the  part  and  disturl>ance 
of  the  grafts. 

The  dressing  is  changed  in  four  or  five  days.  It  is  often  found  that 
mauy  of  the  grafts  have  disappeared,  but  this  does  not  necestiarily  mean 
failure,  as  they  reappear  a  few  days  later  as  thin,  bluish,  glazed  areas,  vvluch 
i"apidly  increuse  in  size  and  thickness. 

The  healing  of  the  ulcer  is  markedly  accelerated  by  this  procedure,  but 
it  miist  be  admitted  lliat  tlie  resulting  oicatrix  is  Hon»ewhat  weak  and  liable 
to  break  down,  and  that  there  is  considerable  tendency  for  it  8ubsequently 
to  contract. 

Znsk;  of  New  York,  bas  employed  the  epidermia  raised  by  blistering 
for  purposes  of  grafting.  Aftt!r  purifying  an  arua  of  thi;  patirnt'e  own  body, 
slightly  larger  than  the  size  of  Lbe  \ilcer  to  be  eovered,  blistering  fluid  ia 
painted  over  it.     Wben  the  blister  rises.  the  fluid  is  let  out»  and  the  raised 
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oatiole  carefullj  cul  oH'  with  Bcissors  and  transferred  to  the  grauulating 
surface. 

Similar  material  may  often  be  obtaiiied  frum  caseeofaccidental  biirnaor 
Bcalda,  or  by  pariiig  with  a  razor  the  HurJ'ace  of  calloaities  on  the  soIe  of  the 
foot,  after  thorough  purificaLion  with  ctiHiolic  lotion. 

Lusk  has  lound  that  3uch  material  inay  be  »terilised  between  glass  plates 
in  an  ordinary  aurgical  steriliser,  and  that  alLer  being  dried  it  will  keep 
for  an  indeiiniU?  period,  and  on  being  applicd  to  an  nlcer  acts  aa  elliciently 
aa  a  rečen  t  gralt. 

Over  the  grafts  lie  applius  a  dressing  of  sterilised  gauze,  Baturated  witl» 
balsam  of  Peru  (one  dram  to  the  ounce),  and  sterilised  absorbent  wool. 
This  dreseing  is  not  changed  Ibr  ten  or  titteeu  day8. 

Thier8ch'8  Method, — ^The  general  concensus  of  opiniou  seems  to  be 
that  the  most  generallj  satisfactorj  results  are  obtained  by  emplojing 
grafts  cut  in  long  strips,  and  contaiuiag  half  the  thickneaa  of  the  skin — the 
method  associated  with  tlie  name  of  Thiersch  of  Leipsig. 

Although  Ollier  of  LyonB  had  previaualy  suggested  the  principle  in- 
volved  in  this  procedure,  the  credit  of  bringicg  forward  the  practice  and 
demonstrating  ita  value  undoubtedly  belongs  to  Thiersch. 

The  raoat  convenient  sonrce  of  Tliiersch  grafts  is  the  inner  aspeot  of 
the  patient'8  own  thigh  or  upper  ariii,  ur,  vvhen  these  are  not  available,  the 
front  of  the  forearm,  the  skin  in  these  situatious  being  soft,  pliable,  and 
comparatively  hairless.  Wlien  more  hairy  i>arta  are  selected,  they  should 
be  shaved  before  the  graft«  are  cut.  The  area  which  is  to  fumish  the  grafts 
should  be  puritietl  befortihand  in  the  same  way  a.H  anv  other  pirt  on  which 
an  aseptic  operation  is  to  be  ])erformed.  Hirachberg  believes  that  the 
grafts  are  more  likely  to  grow  if  the  skin  from  which  they  are  taken  is 
rendered  Iiyper£emic  before  cutting  them.  Fischer,  on  the  other  haud,  has 
obtained  hia  best  results  after  produciug  an  artificial  iachffimia. 

The  surface  to  be  grafted  is  prepared  in  one  or  other  of  the  waya 
already  described,  and  the  bleeding  completely  arrested  before  the  grafts  are 
placed  in  position. 

For  culUng  the  grafts,  a  sharp,  hollow-ground  razor  is  erapIoyed,  the 
blade  being  moistened  by  hot  saline  polution.  To  cut  long,  even,  and  uni- 
fonnly  thick  grafts, considerable  art  is  reqiured,which  can  only  be  acquired  by 
practice.  The  easentials  to  success  are  (1)  that  the  razor  shall  be  sharp  and 
moist ;  (2)  that  the  skin  be  kept  perfectly  flat  and  perfectly  Bteady,  whit;h 
is  ensured  by  an  assiRtant  ptretching  at  one  end  of  the  area  operated  uikjii. 
while  the  surgeon  with  his  left  liand  stretches  and  ste^dies  the  other  end  ; 
and  (3)  that  the  razor  be  used  with  a  rapid,  short,  8awing  movement.  lJy 
attending  to  these  points,  strips  of  opithelium  sii  or  eight  inches  long,  by 
one  and  a  half  to  two  inches  wide  can  readily  be  cut  The  grafts  sliould  be 
immediatelv  transferred  to  the  surface  on  which  they  are  to  be  plauted.  It 
is  not  usuaUy  necessary  to  irrigate  while  cutting  the  grafts,  nor  to  tranafer 
them  to  liot  boracic  lotion  before  placing  them  in  position  b&  has  been  re- 
eommended  by  some. 

The  grafts  are  placed  on  the  sore,  deep  surface  downwards,  edge  to  edge, 
or.  better  stili,  8lightly  overlapping  one  another  at  their  nmrgins,  so  that 
they  form  a  complete  carpet  to  the  sore.  After  they  have  been  spread 
out,  tirra  pressuro  is  made  over  the  grafts  with  a  pad  of  sterilised  gauze 
WTung  out  of  normal  salt  solution,  to  ezpress  any  blood  or  air-bubbles 
which  may  have  coUected  under  them.  To  prevent  the  grafts  adhering  to 
the  gauze,  a  sheet  of  perforated  oil-silk  protective  ahould  be  interposed. 

Dressing. — When  the  grafts  are  applied  to  a  fresh.  raw  surface,  and 
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when  tbere  is  no  reason  to  auticipate  anj  discbarge,  a  drj,  aseptic  gauze 
dressing  may  be  applied.  When  the  grafts  are  applied  to  a  granukting 
surfaoe,  on  the  other  hand,  and  \vhen  there  may  be  doubt  aa  to  its  perfect 
asepticitj,  a  protective  dressing  sbould  be  employed. 

Ttiis  dressing  consiste  of  imbricated  piecea  of  protective  covered  by  anti- 
septic  or  st^rilised  gauze,  and  a  thick  layer  of  abšorbent  wool  secured  by  a 
firm  bandage.  A  retentive  splint  or  other  apparatus  is  of  great  advantage  in 
preventing  movement. 

The  raia  sur/ace  le/t  hy  the  remoial  of  the  gra/ts  is  bathed  with  a  inild 
antiseptic  and  covered  with  a  dry  gauze  dressing.  The  writer  has  found  a 
simple  picric-acid  dressing,  sucb  as  is  used  for  burns,  an8wer  aduiirably.  It 
need  not  be  disturbed  for  ten  day8  or  a  fortnight,  by  which  time  everything 
has  healed. 

Suhseqafnt  Dressing. — When  a  dry  dressing  has  been  employed,  it  may 
be  left  in  position  for  froiu  seven  to  ten  (lay8.  When  protective  has 
been  used,  the  grafted  area  ehould  be  dressed  on  the  fourth,  tifth,  or 
8ixth  day,  the  utinosfc  gentleneas  and  čare  Iming  eiercised  to  avoid  dis- 
placenient  of  the  grafts.  Grafts  -vvhich  have  taken  present  a  smooth,  dry, 
pink  surface,  in  contrast  to  the  soft,  sodden,  dirty-gTey  appearance  of  sucb 
aa  have  failed.  At  the  next  dressing,  Bay  three  or  four  day8  later,  it  may 
h«  found  that  the  epidermifi  of  the  grafta  peels  oif  aa  a  fine,  grey  iielUcle, 
without,  however,  atfecting  the  vitality  of  the  graft,  "fthich  by  this  tirne  is 
firmly  adherent.  A  simple  ointment  dressing — such  as  \veak  boracic  oint- 
nient  (a  quarter  of  the  pharmacopeal  etrength) — is  applied  until  consolida- 
tion  of  the  new  covering  takes  plače. 

In  the  ease  of  leg  ulcera  treated  in  this  way,  a  prolonged  period  of  rest 
in  the  recumbent  position  is  neces3ary  to  allow  of  the  consolidation  of  the 
cicatrbc.  There  is  considerable  rLsk  of  the  gmfts  breaking  down  if  the  liinb 
is  allowed  to  hang  for  nny  length  of  tiine  within  three  mnnths  of  the  opera- 
tiou,  uud  in  cases  of  old-standiug  ulcer,  even  a  longer  period  of  recuml>ency 
sbould  be  recommended.  Great  difficuJty  is  often  experienced  in  persuad- 
ing  patients  of  the  iniportance  of  this  part  of  the  treatment  On  other 
parts  of  the  l>ody  eonfinement  to  lK3d  need  not  be  protracted  bejond  sis  or 
eiglit  weeks,  but  great  čare  muKt  be  taken  to  avoid  active  use  of  a  hmb  for 
some  weeks  louger. 

Skin  Gkafting. — Tlie  transplanting  of  portions  of  the  whole  thicknesa 
of  the  skin  was  first  8ystematically  practised  by  AVolff  of  Glasgow,  who 
employed  ib  to  repair  defects  of  the  eyelids.  He  carefully  avuided  removing 
any  portion  of  the  aubcutaneous  fat  with  the  grafts. 

Krause  of  Altona  has  recently  (1896)  revived  interesfc  in  this  niethod^, 
He  too  avoids  the  suhcutaiieons  fat.     The  grafts  are  placed  upon  a  recent  freel 
Burface,  and  if  grauulations  have  alreadj  foruied,  they  must  be  8enii)e<l  away 
and  the  surrounding  surface  pared  with  a  kuife  until  fairly  hoalthy  tissue 
is  reached    These  grafts  have  taken  equally  well  when  planted  on  muscle^J 
fascia,  connective  tisaue,  periosteum,  or  even  on  denuded  bone. 

The  BOiirce  of  the  grafts  is  prepared  aa  for  au  aaeptic  operation,  and  to 
enable  the  wound  made  by  their  removal  to  be  closed;  oval  or  spindle- 
shaped  grafts  sbould  be  cut. 

When  it  is  desired  to  cover  over  a  raw  surface  vrith  a  single  graft,  it 
must  be  borne  in  niind  in  planning  the  operation  that  the  nkin  shrinks 
after  separation  to  about  two-thirds  of  its  original  size.  It  is  seldom  neces- 
Bary  to  stitch  the  grafts  in  plače,  except  upon  the  face. 

Tlie  Hrst  dressing  sbould  be  performed  on  tlie  tliird  or  fourth  day,  aa 
vesicles  are  apt  to  form  on  the  transplanted  skin.     It  is  nece88ary  to  take 
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it  čare  nr>t  to  disttrrb  the  feeble  attachments  which  the  grafts  bave 
Torined  with  the  wound.  The  after-treatment  is  the  same  aa  in  Tliiersch 
grafung. 

The  epidermis  peols  off  in  a  week  or  ten  day8,  and  occasionallj  small 
superticiai  areos  of  uecrosis  form.  Complete  healing  takes  from  ihrec  to 
6ix  week8.  Tlie  new  skin  eventually  iMicomes  luovable  by  tbe  development 
of  subcutaneous  fat,  but  it  is  long  ere  8ensibility  is  established. 

Grafu  taktnfrom  the  Lotver  Animah. — As  bas  ah'eady  been  said  many 
attempts  liave  been  made  to  utilise  the  skin  of  the  lower  animals  to  cover 
in  defects  on  the  surface  of  the  luinian  body.  The  most  satisfactory  reaulta 
have  been  obtaiued  by  using  the  skin  of  young,  wanu-blooded  auimals,  such 
as  pups,  kitteus,  rats,  ajid  guinea-pigs. 

Tlie  nlcer  is  prepired  in  the  same  way  as  for  grafting  by  Krause'B 
method,  aml  the  whole  tbickness  of  the  skin  is  empIoyed,  tliat  from  the 
anterior  abdominal  wall  being  the  most  suitable.  After  kiliing  tbe  animal 
the  skin  is  shaved,  and  dissected  up  vvithout  the  subcutaneous  fat.  In 
other  respects  the  procedure  is  the  same  aa  in  transplanting  the  whole 
tliicknesa  of  the  human  skin. 

Histoloijical  Changes, — The  anatomical  and  histological  changes  asso- 
ciated  \vith  the  growth  and  consolidation  of  grafted  ekin  have  been  most 
thoroughly  studied  in  relation  to  Thiersch  grafts.  When  suih  grafts  have 
been  placed  on  a  raw  surface  without  the  intervention  of  gmniilation  tissue, 
in  the  course  of  a  few  weeks  the  uevv  skin  is  found  to  be  8lightly  reddened 
in  comparison  ^vith  the  normal  skin.  as  a  rcsuJt  of  the  tormatiou  of  new 
blood-vessela  in  the  substance  of  the  graft.  The  original  blood-vessels  of 
the  grafted  tisKue  aro  found  to  degenerate,  and  to  be  rephiced  by  new 
Tessels  growing  up  fnjm  below.  Tliese  tinally  vascularise  the  papilhe  and 
ao  complete  the  blood-8upply  of  the  skin,  a  proceas  which  occupiea  severol 
months. 

The  superficial  epidermis  of  the  graft  is  shed  as  a  fine  pellicle  within  a 
few  diiy8  of  transplantatiou,  but  is  soou  re[ilaced  by  a  covering  of  luminated 
'scales,  which  are  shed  more  rapidly  than  in  normal  skin,  on  account  of  the 
inoreaaed  nutritive  activity  of  the  grafts.  The  more  vascular  the  trans- 
ported  tissue  is  the  thicker  is  the  epithelial  covering,  and  the  leas  tendency 
is  there  to  ejcosesive  desquamation.  As  tho  graft  becomea  vascularised  it 
gradual]y  reaches  the  level  of  tbe  surrouuding  skin,  and  as  it  contains  no 
fihroiis  cicatricial  tissue  it  soon  becomes  freely  movable  on  its  bed,  aud 
8how8  littlo  or  no  tendency  to  cicatricial  contraction.  Normal  tactilo  and 
thermal  Ben8ibility  gradually  returna  in  the  course  of  a  few  months,  progresa- 
ing  from  the  periphery  of  the  graft  tovvards  its  centre.  As  a  rule  the  hair- 
foUiclee  and  secreting  glands  of  the  skin  are  not  reproduced  in  the  grafts. 

Transplantaiion  of  Mucous  Membrane. — Successful  attempts  have  been 
made  to  cover  over  defects  in  various  mucous  Burfaces,  such  as  the  con- 
junctiva,  the  cheek,  and  the  urothra,  \vith  grafts  of  mucous  membrane  taken 
from  man  or  from  tbe  lower  animala.  The  teclmique  is  similar  to  that 
employed  in  skin  grafting. 

UTERATLTRE.— Revrudis.  AW.  ds  CMrurgU.  1869;  Arch.  Gen.  tU  Mfd.  1872.— 
Thieoscu.  rcrAajuf/.  d.  dtuUck,  Ges»tlhch,  f.  Chir.  1874,  1886.  1888.— WoLFF.  Proctitioner^ 
28811.- Kkaubk.  Verhaniil,  d.  dtulsck.  OtstelltcK.  /  Chir,  1893.- Goldmann.  lititrOgt  tur 
Viiiise/un  CAirurgie^  1893.— Milbs.     JSUin.  ffo$p*  Rtp.  1895. 
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ClRl£3.  .... 

Cepealh-kmatockle 

Cephalocele  (concenital)    . 
Cbeebro-cranijll,  topooraphv 
Craniotabes 

CraNIUH,  8IZE  AND  TTPES 
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rilYSlOLOGY, — The  physiological  basis  ot*  sleep  is  a  matter  of  itnccrtaintj. 
Itfl  phenomena  are  of  the  deepest  interest,  and  wheu  we  coiiHider  the 
relationship  of  sleep  to  ali  forma  of  animate  exi9tenee  wo  wonder  how  it  is 
BO  couiparativeiy  few  workers  have  devoted  their  attoution  to  its  Btud7. 
Oiir  kiiowledL;e  of  the  oouditious  of  sleep,  both  normal  and  raorhid,  and 
their  relationship  to  diilerent  diseases,  ia  stili  extremely  rneagre.      Most 
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^vriters  havc  devoted  their  attention  to  the  interpreUtion  of  dreams  and 
allied  phemomona,  and  in  tlie  immense  masa  of  literature  now  available 
there  appears  to  l)e  ji  tendeiicy  ta  attach  to  these  plieiioniena  a  prophetic  and 
miraculous  significance  rather  than  a  rational  and  phjsiological  explanation. 

Norinal  Sleep. — Various  alterations  in  the  organic  functions  occur 
during  sleep.  Respiration  becomes  8lower  and  the  amount  of  inspired 
air  diminished.  In  man  coBtol  respiration  predoininatea.  The  elimination 
of  carbouic  acid  is  diiuinished  and  ahsorption  of  oxygen  inereased.  Ali 
alcoholic  drinks>  tea,  and  the  ethereal  oila  considerabij  diniiuish  the 
elimination  of  carbonic  acid,  and  probablj  increase  the  absorption  of 
oxygeu  (Vierordt).  The  ingestion  of  fnod  has  also  some  relation  to  the 
gaseoufi  exohauge  in  our  bodies  during  sleep. 

Cardiac  action  is  slovver  and  less  energetic^  blood  pressure  falls,  and  the 
peripheral  vessels  dilate.  The  pulse  niay  slacken  or  become  accelerated. 
The  temperature  uaually  fivIL^.  Enlargement  of  the  limbs  occurB,  the  in- 
ereased volume  being  due  to  Llie  venous  engorgement  arising  in  con- 
seauence  of  relaxation  of  the  cutaneous  vessels.  The  8weat  glands  of  the 
skm  act  more  freely  during  sleep,  heuce  the  greater  Iiability  to  chills  than 
when  awaka  The  internal  organa  are  U8ual]y  Roraewhat  auieniic,  and  at 
night-time  their  lunctions  are  more  ur  less  eufeebled  The  observatious  uf 
Buflch  (Virchow*8  Archiv,  1858,  Bd.  xiv.)  seem  to  demonstrate  that  in  sleep 
during  the  day  the  bo<iily  functions  continue,  and  the  stomach,  etc,  are 
active.  At  night-time,  however,  their  activity  is  diminished.  Hence  it  is 
that  noctumal  employments  are  autiphysiological,  and  the  bodily  eeonomy 
and  metabolism  cau  only  be  adjusted  with  great  ditficulty,  The  kidneys 
U8ually  remain  active  during  sleep,  or  if  they  are  lees  aetive  it  is  due  to 
greater  activity  of  the  skin.  With  sloeplessness  the  eirculation  becomes 
accelerated  and  the  blood  impoverished  owing  to  the  diminution  of  the 
number  of  red  bloud  corpuscles.  The  nervous  ay8tem  undergoes  certain 
modificationa  during  sleep.  The  knee-jerks  become  lesa  active  or  may  dis- 
appear  entirely  during  deep  sleep ;  but  when  there  are  intercurrent  cerebral 
activities  going  on  as  manifested  in  h3rpnagogic  and  drčam  states  they  may 
become  more  active.  Rosenbach  {Zeitschri/t /.  klinische  Med,,  1881,  Bd. 
Heft  2)  obaerved  the  reilexes  excited  in  childten  by  tickling  tlie  palm  of 
the  hand,  the  šole  of  the  foot,  and  occasionallv  other  parts  of  the  body ; 
also  the  cremasteric  abdominal  and  tendon  r0flexea  and  the  pupil  reactiun. 
At  bedtime,  and  wheu  filoepy,  reflex  excitability  increases — a  Htage  of  reat- 
lessnees  comparable  to  the  convulsive  stage  of  chloroform  uarcu8iu.  During 
the  first  period  of  sleep,  and  \vliLle  it  is  stili  light,  there  is  weakening  of 
refleiesand  commencing  contraction  of  pupil;  in  the  second  or  deeper  period, 
abdominal,  cremasteric,  and  tendon  reflexes  are  abolished ;  in  deepest  sleep 
tickliiig  the  šole  of  the  foot.  the  noae,  or  ear  stili  causes  reflex  movement 
(Marie  de  Afanao^ine,  Sleep:  iis  Physiology,  Pathology,  etc,  p.  25). 

It  is  generaUy  supposed  that  the  brain  becomes  ansemic  during 
sleep,  and  the  interesbing  oliservations  o{  Tarchanoff,  We<len8ky,  Waller, 
BoW(litch,  Deapiue,  Moreau,  and  others  seem  to  demonstrate  that  during 
sleep,  although  the  cortex  cerebri  ceases  to  react  con8ciou8ly  to  various 
stimuli,  nevertheless  the  stimuli  are  transmitted  as  if  the  8ensory  nerves 
are  in  full  activity.  The  nnraerous  oxamples  of  appropriate  reactions  to 
cortuin  Btimuli  performed  during  sleep  lead  us  to  believe  that  the  reQex  are 
is  functionally  active  and  awake  and  independent  of  consciousness.  From 
the  fact  that  stimulation  of  the  optic.  olfactory,  auditory,  gU£tatory,  and 
cutaneous  8ensory  ner\'ea  Ls  attended  by  appropriate  reactions,  it  Ls  also 
assumetl  that  the  corebral  centre«  concemed  with  the  reflex  mechanism 


196 


SLEEP :  NORMAL  AND  MOEBID 


may  aiso  be  avrake  diiriiig  sleep.  Possiblj  in  dreanis  the  activities  existing 
in  tlie  centres  uiay  give  rise  to  excitation8  or  images  which  are  consciouslj 
peroeived. 

The  Theories  of  SUep. — It  is  inipossible  hore  to  consider  aH  the  varioua 
theories  aa  to  the  cansation  of  sleep.  It  has  been  attributed  to  the  action 
of  this  or  that  organ,  such  as  the  thyroid  ghind  (FomeriB),  the  arachnoid 
plexu8  (Osbonie),  the  basal  ganglia  (Purkinje);  to  cerebral  ansemia  (vaso- 
motor  theorj) ;  to  accumulation  of  lyinph  in  the  Ijmphatic  spaces  round 
the  cerebral  vessels ;  to  chemical  changes  in  the  brain-cells  or  neurons — 
such  as  an  Gxhau8tion  of  tlieir  intrumolecular  oxygon,  or  an  accumulation 
of  the  pruductH  of  eicessive  metabolism  in  the  form  of  leucomaines  or 
poisonous  alkaloida.  The  accumulation  of  these  \vaste  products  of  meta- 
bolism produces  fatigue  and  sleep,  and  during  sleep  the  process  of  oxidation 
aids  the  removal  of  the  wa8te  products.  Too  protracted  mental  strain  or 
insomnia  reaults  in  failure  to  completely  remove  or  oxidise  the  toxic 
product«,  and  instead  of  narcosis,  excitement  or  eveu  convulsions  are  apt 
to  supervene. 

The  Depih  of  Sleep. — Hughlinga  Jackson  hos  likened  dreaming  to 
iusanity.  He  suggCBta  eeveral  degrees  of  the  normal  dissolution  of  sleep : 
(1)  Sleepiness,  (2)  sleep  with  dreaming,  (3)  sleep  with  accions  (somnam- 
bulism),  and  (4)  deep  so-called  dreamless  slumber.  He  thinks  at  least 
(2),  (3),  and  (4)  ought  to  be  considerod  as  diflcrcnt  depths  of  dissolution  of 
the  highest  eerebral  centres,  with,  (2)  and  (3)  and  possibly  in  (4),  lower 
ranges  of  evolution  remainiug  in  those  centres. 

In  the  tirst  stage  of  sleep  it  may  be  assumed  that  the  phy8ical  basis  of 
consciousness  is  affected,  i.e.  the  highest  level  of  evolution  is  for  the  time 
being  quieBcent.  The  aetual  cerebral  locality  or  locahties  affected  are  not 
yet  determined.  The  most  we  can  a-ssume  is  tlmt  the  most  highly  evolved 
substratum  of  consciousnCvSs  of  the  left  heinisphere  probably  inhibits  the 
right,  and  when  the  inhibition  of  the  left  is  withdmwn  the  right  is  more 
free  to  act  automatically. 

Juat  as  with  the  problema  of  eo-called  "  double  consciousness "  until 
we  have  a  more  rational  conception  of  what  constitutes  the  aetual 
physical  bosis  of  consciousness  we  cannot  elucidate  the  true  nature  of  sleep. 

The  amoihoid  theory  enunciated  moro  particulftrly  by  Rnckhardt,  and 
elaborated  hy  Lepine,  Golgi,  Ramon  y  Cajal,  Duval,  and  confirmed  by 
Lugaro»  transfers  the  activities  in  the  physical  basis  of  consciousness  to  the 
neuroglia.  It  is  supposed  that  the  pseudopods  of  the  neuroglia  are 
posBcssed  of  the  properties  of  extending  and  contracting.  When  extension 
or  reLixation  occuth  the  pseudopods  intervene  between  the  colls  and  their 
protoplasmio  processes  and  the  nerve-branches,  so  that  the  paasage  of  nerve- 
currents  is  either  entirely  Btopped  or  considerably  impeded ;  the  amceboid 
movementa  of  the  neuroglia  thus  acting  as  the  isolators  of  the  nervous 
currents.  The  neuron  theory  that  every  nerve-oell  \vith  ali  its  parts  is 
anatomieally  diatiuct  from  every  other  nerve-cell  is  borne  out  by  the 
obaerved  facts  as  to  the  trophic  individuality  of  each  nerve-cell,  and  it  is 
probably  true  that  each  celi  hves  and  dies  a  unit.  The  question  as  to 
Tvhether  the  neurons  are  genetically  and  8tructurally  discrete,  or  whether 
the  tliatributing  processes  of  one  neuron  form  true  anastomoses  with  the 
collecting  processes  of  other  neurons  is  too  extensive  to  be  discussed  here. 
There  is  much  to  be  said  in  favour  of  both  sides  of  the  question.  The 
hypothesis  that  the  ramificationa  (or  pseudopods)  of  tho  cells  do  elongate 
and  retract  under  varytng  influences,  thereby  favouring  or  breakiug  the 
contiguitj  of  neighbouring  neurons,  and  so  rendering  it  possible  or  im- 
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pOSflible  for  currents  to  pass,  ii'  tnie,  would  serve  to  8iniplify  tho  explanntiou 
of  consciouBneBS  and  allied  stalea 

I  have  elfiewhere  ("Double  Consciousuess,"  vide  British  Medical  Journal, 
23rd  September  1899)  atated  that  I  regard  the  highest  evolved  centres  as 
beii»g  a  huge  congeries  of  units  or  groups  of  iinits  functionallj  coiitinuous — 
under  certain  conditions  of  coutiguity — with  Llie  peripherj*  and  with  each 
other.  These  units  maj"  be  compared  to  lamps  which  give  light  when  their 
respective  electric  pbenomena  are  in  operatiou.  Provided  that  tho  8witche3 
and  transmitting  agenta,  hoth  peripheral  and  central,  are  funetionallj 
opemtive,  tl»ey  liglit  up  in  turn  in  respouse  to  the  Ktiinulua,  be  it  jmri- 
phoral  or  central.  The  studj  of  serialitj  of  thought  wouki  appear  to 
reqviire  some  phjsical  l)a3is  on  this  plan,  and  each  element  of  conception 
would  require  some  physical  coiinterpart  correlative  to  the  light  (derived 
from  the  analogy  of  the  lamp).  Carrying  the  hy])otheaia  further,  jiist  aa 
tbe  8witche8,  couplings,  or  currenta  may  under  one  series  of  conditions 
becoine  functionally  inert  at  one  tirno,  leading  to  inabi]ity  to  produce  light 
in  one  or  several  seta  of  Uinips,  s*j  muler  another  series  of  conditions  may 
the  Rjime  8witches,  couplings,  or  currents  again  become  functionally  active 
and  determine  tbe  exiBtence  of  light. 

The  pby8ical  elements  correlative  to  the  series  of  central  lights  con- 
stitute  conception  and  seriality  of  thought,  and  the  inertness  of  auy  of  the 
phy8ical  correiativea  of  thLs  8eriality  wuuld  roault  in  a  loaa  of  some  of  the 
elements  wbicb  go  to  make  up  consciousnoss  and  consciouaness  of  seli". 

In  sleep  the  phy8ical  basis  of  conununication  bet\veen  fuU  oonsciousnesa 
and  the  outside  \Torld  in  some  way  is  disrupt^d  or  rendered  functionally  dis- 
continuouH.  There  nmy,  nevertheless,  be  some  consciousness  derived  from 
aotivities  <jceurring  witbin  the  organic  substratum  of  consciousness,  and 
there  may  also  be  perfect  or  even  accentuated  canduction  of  8ensory  stimuli 
from  the  periphery  of  the  sensorium  to  be  follovred  by  elaborate  and 
appropriate  reactions  as  aeen  in  automatic  and  Honiuambuliatic  states. 
pHychol{>gically  Kpeaking,  it  is  the  diininished  conscious  recognition  of  tho 
relationship  of  8ensory  stimuli  to  self  and  of  self  to  tbe  enviroument  that 
charaeterises  the  first  stage  of  sleep. 

In  the  second  stage  the  conscious  perception  cf  stimuli  derived  from 
without  (exoneurally),  or  from  \vithin  (esoneurally),  Ls  further  diminished, 
and  there  is  almost  coraplete  failure  to  recognise  the  relationship  of  self 
to  the  trne  in  enmonment.  The  cerebral  are-as  repreaenting  the  various 
8en8ory  and  motor  activitiea  may  remain  active  without  bringing  into 
complet.e  activity  the  j)hysical  iMiais  concemed  with  tho  factors  involved  in 
determining  consciousness  of  environment.  This  second  stage  bas  been 
termed  the  hypnagogic  stage,  or  the  stage  of  dreaming  and  allied  states. 

The  various  hallucinations,  night  terrors,  somnambulistic  and  abnormal 
emotional  states  .signify  that  activities  are  going  on  in  what  remains  intact 
of  tbe  highest  centres.  In  tbe  Jacksonian  view  the  positive  mental  states 
(as  evidenced  in  these  activities)  imply  the  co-exiirtence  of  negative  mental 
statee  (as  evidenced  in  non-recognition  of  the  relationship  of  self  to  the 
trne  environment). 

Owing  to  the  fact  that  various  uervous  tracts  do  remain  0{>en,  as  it 
vere,  for  the  transmission  of  stimuli,  it  has  been  fo\md  possible  to  meaaure 
the  dopths  of  sloep.  The  melhod  of  investigation  has  l)een  to  determine 
the  intenHity  of  stimulus  recjuircd  at  various  ]>oriod8  of  sleep  to  arouse  the 
iudividual  to  consciousness  of  the  stimulus  and  of  self  to  environment. 

Moet  obseners  agree  that  the  dopth  of  normal  sleep  increaaes  during 
the  firet  and  second  bour,  after  which  it  begins  to  decrease.  tlien  is  again 
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Tnnnmma  oenss  m  ruris^  degrecs  of  sprcntj.  Sodm  indiriduals — 
esfecmStf  tfaaoe  o£  aemmifc  tempmmesK — aieep  bghtlj  and  aie  awmkened 
at  tbe  «KghtPi|<  atimiilDS:  others  again  sfeep  profovuidlT,  or  the  sleep  maj 
be  proczicted  ondah'.  Pexha|e  tbere  is  no  n««  definite  sign  of  an 
niuiuUe  Derroos  inhenUace  tfaaa  tbe  otenirenc«  of  inaomnia  froon  slight 
cansea.  Chrerstrain  ebbeat  at  phjscal  or  mental  work,  extteme  heat  or 
cold,  intenae  jcff  or  aimetj,  soape&se  or  tbe  leactaon  wh]ch  £i^0W8  its 
aDeviation,  aH  these  maj  be  factors  in  indncing  inunnmia  In  neura- 
sthenics  and  hjstetical  sabjects  sleep  maj  be  fitfol  and  oncertain.  Pbjsical 
pain  also  canaes  BJeepkaBneaa 

Id  consideTing  the  Tarioos  defects  of  aleepv  we  have  to  note  not  onlj  the 

defect  iteelf  so  far  as  duiation 

is  concemed,  bat  alao  the  char- 

^    acter  and  stages  of  skep  afiTected. 

^^   Thus  some   individnals  have  a 

defective     or    {»olonged    first 

stage,  as  seen   in   the   brain- 

worker,  or  the  individual  who 

has  undeigone  some  emotional 

or  mental  strain.     He  ainks  but 

slovrlj  into   the  deeper  stages, 

which  maj  be  prolonged,  and  from  which  he  can  onlj  with  difficultj  be 

aroused.      The  accompanjing  is  a  tjpical  chart  of  such  a  sleep.     The 
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^  tperinient  was  conducted  on  a  persou  who  had  workwl  Ibr  fourteen  houra 
ai  thc  compoeition  of  an  article  for  publication. 

Another  type  is  noticeable  in  those  v/ho  have  undergone  great  emotional 
stresa  or  strain,  auJ  aiso  not  infrei[uently  after  dietetic  errors  or  cKcesses. 
The  firet  stages  are  rapidlj  puefied  throuj^jh.  but  after  a  iew  hours  there  is  a 
return  to  the  hypnagogic  or  dream  level.  \vliich  is  proLnicted  imtil  a 
seoondarj  profound  sleep  is  reached.  Thia  t}^>e  is  also  common  in  infancy, 
and  may  bc  the  result  of  retlex  irritabilitj  induced  by  irritation  of  the 
gaetro-inteatinal  canal. 

The  next  type  is  one  quite  characteristic  of  nervoua,  highly-8triing  indi- 
viduals.  Sleep  is  readily  induced,  but  there  is  a  comparatively  rapid 
rebound  to  the  higher  stages  nf  dreaniing  and  even  partial  eonacioiianess. 
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The  last  type  is  that  of  escesaivc  depth  or  morlnd  somnoleniie,  where 
the  individual  rapidly  pasees  into  deep  slumber,  and  reinaina  so  until  he  is 
with  difiRculty  awakened. 

MoKBib  SoMNOLKNCB. — Morbid  Bomnolence  occursas  the  reBult  of  habit, 
and  in  those  \vho  are  anaimic,  and  also  verj  (iominnn]y  in  children,  savages, 
and  cretios.  £xtreme  heat  aud  extreme  cald  also  cause  vveakeniug  of 
coDSciouBDess  and  morbid  aomnolence.  Narcoleps^,  or  sleeping  aicknesa. 
oooura  in  various  countries  as  au  endemic  disease.  It  is  more  couimonly 
seen  in  feeble-minded  individiials,  who  after  fatigiie  become  drow8y,  and 
pasa  into  a  coudition  of  profound  aleep,  which  iuay  last,  with  or  witliout 
intermisaioiis,  until  death  occurs.  Sotuetiuies  the  conditiou  simulates 
that  of  katalep8y.  In  myxnedematou8  conditiona  there  is  apathy  and 
increasiog  droNvsinesa,  with  weakening  of  ali  the  meutal  faculties.  In 
abates  i»f  mental  enfeeblement  and  of  limited  intellect  there  is  a  tendency 
to  prolong  the  duration  of  sleep.  In  some  of  the  rej)orted  instauces  of 
prolonged  sleep  there  is  aome  resemblance  to  the  vvinter  sleep  of  animals. 

Clinically.  the  occurrence  of  lleeting  interruptions  of  cfmsciousness  ia 
of  great  importance.  There  are  severni  types  which  should  l^  mentioned. 
Peiil  mol,  or  paroxy8nial  aleeii,  occurring  as  a  minor  fonn  of  epilepay. 
Thia  condition  rangea  in  8everity  from  simple  drovsiness  or  actual  sleep  to 
Btates  of  mental  automatiam  in  ita  different  degreea  I  have  elsesvhere 
{Mental  Phydohgy,  p.  342)  mentioned  the  two  chief  hypotheso8  to  acoount 
for  the  period  uf  mental  automatiam,  viz.  (1)  the  period  is  not  aceomiianied 
by  conaciousneBS,  ao  that  uothing  can  be  recalled  to  memory;  (2)  con- 
Bcioiianesa  does  exist«  but  in  so  weak  a  form  that  none  of  the  facts 
occurring  in  consciouaness  can  be  recalled.  Certain  cases  of  mental 
automa tiara  an»  very  closeIy  allied  to  dream  states,  in  which  a  peraon 
may  anawer  que8tion8  rationaIly,  having,  however,  little  or  no  after- 
consciousnesa  of  the  event.  The  losa  of  memory  ior  dreams  haa  been 
thought  to  reat  in  the  fact  that  the  statea  of  conaciousness  during  dreama 
are  extremely  vreak. 

The  varioua  typefl  of  ao-called  double  coaaciouaneaa  form  an  intereating 
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seriea  of  gradations  l>etween  eleep  and  health.  In  a  contribution  to  the 
proceediugs  of  the  British  Medical  Associatioa  (vide  BrUish  Medkal 
Journal,  23rd  September  1899),  I  endeavoured  to  bridge  the  apparently 
impassable  gulf  l>otween  the  pheiiomena  of  double  consciousness  and  our 
more  ordinur/  exi)ei'ienecB,  and  drew  analogies  from  a  compariaon  with 
dreain,  BunmaniLulislie,  epileptic,  amneeic,  and  iusane  states.  Brieflj 
emuuerated,  the  casea  inentioned  fall  under  the  following  seven  tjpes; — 

1.  Thoae  occurring  in  early  life.  and  in  which  the  abnormal  state  is 
preeeded  by  night-terrors,  somnambulism,  or  by  both. 

2.  Typtia  in  which  the  abin^rmal  Htate  is  preeeded  by  profound  aleep, 
and  in  ^hich  the  nornial  state  is  only  again  reached  after  prolonged  sleep. 

3.  T)'pe8  dne  to  teniporary  or  periodic  amnesia  acquired  as  the  reeult  of 
accident,  injnTy,  or  diseaHC. 

4.  Epileptiform  type8. 

5.  Insane  types. 

6.  Hysterical  anitsthetic  type8. 

7.  Types  in  which,  during  the  abnormal  state,  the  subject  aesumes  the 
possesaion  of  a  mediumslnj). 

Theso  t}^s  are  more  fully  considered  iu  another  voluzue  under  the 
hoadinga  of  "Night-terrors/'  "Memory,"  "Epilep8y,"  and  "Unconsciousness." 

Uauany  the  narcoleptic  ty{>e8  of  morbid  sleep  tend  to  progress  in) 
freqiiouciy  and  Beverity  until  tbey  Lhreaieii  not  only  dcmentia — or  losa  ofi 
meutal  life — but  a!so  phy8ical  death. 

Sometimes  electricity  has  proved  beneficial,  but  in  the  great  majority  of 
oases  treatment  seenis  to  be  uf  little  avail. 

Morbid  somnolence  occiirs  (>Rca8ionally  in  the  condition  kiiown  as 
Jcatatonia.  Tlie  later  stages  of  thia  disease  {attoniia)  are  charaoterised 
by  iminobilityj  ■veith  even  marked  rigiiiity  of  the  muscies,  and  occa8ionally 
niutism.  The  motor  inhibition  ia  very  noticeable,  and  the  fixity  of  the 
posture,  togethor  with  total  inability  to  resj^ond  to  stimuli,  auggest  a 
condition  cloHely  analogous  to  morbid  sleep.  Sometiraos  there  ia  "  verbi- 
geration  "  or  abnormal  and  uucontroOable  repetitiou  of  wordfl  8omewhat 
analogons  to  the  phenomcna  called  echolalie. 

In  thia  latter  condition  tho  subject  niay  not  understand  or  be  able  to 
BnBwer  any  quoatiau3;  ho  hoars,  but  only  rcjieatR  inochanically  over  and 
over  again,  at  each  repetition  cutting  the  phraso  shorter  and  omitting  final 
8yUable8,  until  the  whole  has  disap])eare«l  ("  Sleep,"  in  De  Maime4in€f 
p.  110).  For  prtrticulara  aa  to  the  relationship  of  sleep  to  hyx)nosi8,  seo 
article  on  "  Hvpnotism." 

The  Hvpnagogic  State. — The  condition  known  as  the  hypnagogic 
state  occurs  when  the  individual  is  neither  avvake  nor  fally  asleep.  During 
thia  period,  as  we  hiive  seen,  the  aenses  become  more  or  lesa  inactive,  the 
activity  of  the  sense  of  hearing  iKiing  the  most  persisbent.  The  reflex 
acti^'ity  of  the  spiual  cord  is  at  first  8omewhat  exalted,  owing  to  its  being 
released  in  a  conaiderable  lueasure  from  the  coutrol  of  the  brain.  P8ycho- 
logically  speaking,  as  the  8ensory  organs  retire  from  action,  the  intellectual 
faculties  lose  thoir  eqiiilibrium.  First  tho  power  of  voUtion  ceafiea,  then 
the  logical  asatMiiation  of  ideaa  comep  to  an  end,  the  reasoning  faGulty 
disappears,  and  judgment  is  auspended. 

Duriug  sleep.  %vlien  the  subject-matter  supplied  for  the  exercise  of  the 
facultie-s  of  ]jerception  and  jtidgmf  nt,  and  the  operations  of  the  will,  are 
withdrawn,  the  ideas  that  stili  arise  are  L'hie(ly  dejiendeut  for  their  origin 
and  associatiou  upon  the  automatic  and  endugenous  activities  of  the  brain. 
Undistnrbed  by  impulses  from  the  external  wor]d,  the  bniin  seems  then  to 
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become  more  sensitive  to  impressions  having  their  origin  within  the  bod7. 
In  a  conditiou  of  de^p  sleep  due  to  exhaustioD,  or  tht;  influence  of 
hypnotic8,  where  the  returu  to  couBciousuess  is  coiuparativelj  suddeu, 
hjpnagogic  illusions  and  hallucinations  seldoni  occur.  Tliis  is  also 
frequentiy  the  čase  in  persona  vrith  uric  acid  diatheaia  who  recover 
coDscioiisness  through  a  compaiutive]y  short  period  of  extremc  drovsiness. 

In  infancy  the  occurrenoe  of  an  overloadetl  stomach,  or  irritation  of  the 
gafitro-inU*8tinal  tract  due  to  aome  indiscretion  of  diet,  readily  iuduces 
dreams,  and  in  aome  inetances  terrifying  hallucinations.  It  is  in  the 
nervouB  individua!,  however,  that  the  vagaries  of  n^emorj'  and  of  iiiiagina- 
tion  give  thoee  diHorderly  piutures  drning  the  prolonged  8tage  of  iniperfect 
sleep.  This  may  be  further  euhanced  by  an  enfeebled  heart,  an  iiritable 
or  turgid  8exual  apparatus,  or  ]»y  an  irritable  nervous  ganglion.  As  the 
result  of  a  teiTifying  liallucination,  the  indi\idual  maj,  during  partial 
consciouHness,  conunib  orinios  iu  nelf-defence. 

Sometimea  the  8eii8ory  perversioiis  are  mainly  illu8ory,  and  it  ha8  often 
been  demonstrated  that  dreanis  may  be  suggested  to  the  sleeper  hy  stiuiu- 
lation  of  the  special  sensee.  Thus,  on  hearing  the  rustling  of  a  nevvspaper 
an  indi\idual  haa  dreamt  of  the  soimds  of  waves  ou  the  sea-ahore,  and 
conjured  up  vvith  vivid  iiiten.sity  the  visual  picturo  of  ita  aecompanimentH. 

The  impressions  produced  by  tlie  dream  may  be  bo  vivid  timt  a  belief 
in  its  reality  may  exist  even  souie  time  after  waking.  Taino  (On  Intdlu 
gence^  p.  61)  inentiona  that  Baillarger  dreamed  one  night  that  a  certain 
person  had  been  appointed  uditor  of  a  neu-spaper;  in  Ihc  morniug  he 
believed  it  to  be  true  and  mentioned  it  to  several  ()er&ons.  The  effect  of 
the  dream  persiated  ali  the  forenoon  as  8trongly  as  that  of  a  real  sensation ; 
at  last,  about  three  o'clock.  as  lie  wa8  stepping  iiito  his  carriage,  the 
illusion  passed  off  and  lie  knew  that  he  had  l>een  dreaming.  Th*^  inatances 
where  some  bodily  sensation  forma  the  atiiuulus  to  sot  up  au  illufiion  are 
innumerable.  Gaudin  on  one  occasion  read  himself  to  sleep  over  an 
account  of  the  race  between  the  Valktjrie  and  the  Dtftndtr.  \Vhile  in  the 
hypnagogic  state  he  imagined  that  he  had  one  foot  on  each  boat,  and  that 
as  they  i^aased  each  other  he  suftt^red  some  diacomfort.  On  awakeniag  he 
found  his  ankles  Lender,  8wollen,  and  temperature  103". 

I  have  elflewhere  {Mtntal  Physiology,  p.  288j  pointed  out  the  simikritj 
botween  the  phenomena  of  dreama  and  those  of  inBanity.  Many  of  theae 
phenouiena  are  identicial  in  every  respect.  Thcro  is  in  both  a  partial 
displacement  of  the  e^o,  by  which  the  "  I "  wluch  perceives  the  abnormal 
ia  not  the  "  I "  which  wa8  wont  to  perceive  the  normal.  In  artiBciallj 
induced  atates  of  unconsciousness  {e.g.  by  chloroform)  I  have  seen  an  inaane 
patient  wl»o,  whil8t  under  the  antesthetic,  gave  vent  by  specoh  to  the  same 
delusion  and  the  same  traiu  of  ideas  as  \vlieu  in  his  ordinary  state  of 
inaanitj.  Tliis  fact  alone  was  aignificant  that  the  fgo  bore  a  correfiponding 
relationship  to  the  actual  cerebral  activities  in  both  statea. 

In  the  fully  awake  person  the  jndgment  perceivea  the  nature  of  the 
eventfi  which  are  manifeated  to  the  miud ;  in  aleejt,  and  iu  insanity,  on  the 
other  hand.  the  judgment  b  weuk  and  there  is  i2iability  (the  *'  negative 
lesion"  of  Hughlings  Jackaon)  to  perceive  the  absunlity  and  impo8sibility 
of  the  events  which  appear  to  happen.  One  \mn\,  in  which  the  dream 
State  differs  from  the  insane  state  is  t<»  be  found  in  the  fact  that  in  the 
fonner  a  large  part  of  the  memory  is  blotted  out,  and  the  mind  is  unable 
to  compare  present  facts  with  the  experience8  of  the  past ;  whil8t  in  the 
insane  the  memory  for  remote  events  is  often  unimpaired. 

In  the  insane  the  dreams  are  often  morbid  GXttggerations  of  the  waking 
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thoughts,  and  I  liave  obaerved  iuany  instances  in  which  insane  persons 
have  dreamt  that  they  had  the  usual  forms  of  seii8ory  persecution  during 
sleep  as  during  the  wide-awako  stJiLe.  Hack  Tukc  {Diet  Patjck.  Med., 
p.  413)  records  the  c;»8o  of  a  lady,  the  subject  of  melancholia,  who  wa8 
entirel/  free  froru  her  troubles  during  the  night.  It  is  comniou,  however, 
tor  the  melancholiacs  to  have  dreams  of  a  diamal  and  depressing  character. 

Savage  l^lieves  that  the  proi^noais  as  to  recovery  is  good  in  those  insane 
melancholiacs  who  liave  pleasaat  dreams.  In  mania  the  phautasuiagoria  is 
verj-  varied,  and  on  a\vaking  the  insane  person  confuses  his  dream  states 
vvith  actual  e.vperiences.  In  alcoholics  e8pecially  is  this  noticeable,  and 
gives  rise  to  the  comlition  knoAvn  as  paramnesia.  Such  imtients  \vUl 
frequently  assert  they  have  undergone  actual  eiperiencea,  wherea8  they 
have  been  in  reality  dreamed.  In  puerperal  in8anity  we  sometiuies  find 
that  the  attack  has  comiiienced  with  a  particularly  vivid  dream  occuning 
in  tlie  Garly  morning,  and  it  is  not  uncommon  to  meet  with  othiT  forma  of 
insanity  \vhioh  have  been  aii  actual  continuation  or  outcome  of  the 
hypnagogic  state.  In  a  similar  nianuer  an  insane  hallucinatory  condition 
may  b^  determined  by  the  administratiou  of  an  ansesthetic,  such  as  ether 
or  chloroform. 

According  to  Lyman,  most  dreams  are  composed  of  viaual  imagea. 
The  dreamer  looks  upon  a  picture  which  chani^^es  8ilently  before  his  cyea, 
without  appealing  to  auy  uther  mnm  tlian  that  of  sight.  He  also  believea 
that  in  certaiu  cases  any  other  sense  niay  become  excited,  producing 
illusiona  or  huUuciimtimis  hb  perfect  as  the  images  of  he^Llthy  vision. 
They  may  be  suggested  by  external  impressions,  or  they  may,  at  least 
apparently,  find  their  starting-point  in  accidental  atates  of  the  bodily 
organisation. 

It  is  very  questionable  whether  hallucinations  of  smeli,  tastjc.,  or 
oommon  sensation  ever  do  occur  in  dreams.  Witli  regard  to  sinell  and 
taste  it  is  uulikely,  as  we  are  unable  to  conjure  up  actual  tastes  or  smella 
apart  from  their  seusible  cutaneoua  or  other  eflecta  and  accompaniments. 
Alost  of  these  pheuomena  are  illusori/.  and  are  due  to  the  presence  of  an 
actual  atimulus  acting  on  the  organa  of  sense.  Ali  the  phenomena 
connected  with  the  cutaneoua  sense,  the  muscular  sense,  and  seusationa 
of  paiu,  are  productive  of  illusions,  and  may  be  traced  to  altemations  of 
the  specitic  energy  of  their  nervous  conuections.  Muscular  unrest,  anjes- 
theaia,  pnricsthesia,  hjperscsthesia,  efcc,  ali  may  be  indirei'tly  prnductive  of 
the  various  dream  illusions.  AVitli  regard  to  vision  and  hearing,  however, 
the  habitual  reference  to  theae  aenses  renders  them  particularly  liable  to 
act  during  sleep,  and  it  is  with  the  octivities  of  tliese  two  senses  that  racat 
of  the  dream  states  have  to  do, 

Maury  stijtes  that  the  ease  with  which  dreams  are  recoUected  varies 
inver8oly  with  the  depths  of  sleep  in  which  they  occur.  The  intensity  or 
vividnesa  of  the  illusions  or  hallucinations  also  in  part  determine  their 
capability  of  recalL  The  most  iuiportaut  factor,  ho\vever,  is  the  awakening 
immediately  after  the  dream  and  rec^lling  to  consciousneas  the  events  of 
the  dream.  When  sleep  is  continued  after  a  dream  there  is  apt  to  bo 
failure  of  registration,  and  when  full  consciousness  is  reached,  the  dream 
cannot  be  recalled.  Manacuine  beheves  that  the  liypuagogic  state  is  most 
noticeable  in  stout,  phlcgmatic,  and  pleth*>ri(.;  individuals,  and  vtry 
rarely  in  nervous  and  sauguine  persons.  When  the  h}'pnagogic  period 
is  abnormallv  long,  it  often  forms  an  early  8ymptom  of  mental  breakdo\vii. 
For  many  of  the  facta  connected  with  the  hypnagogic  state,  it  has  been 
argued  that  there  is  a  complete  analogy  between  the  hypnagogic  and  the 
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h^pnotic  States.  The  response  or  reactioa  to  euggestiona  from  wilhout  is 
8omew}iat  similar.  In  a  series  ot*  erperinients  undertuken  by  Manacdine,  it 
wa8  found  tliat  the  hypnagogic  state  occurred  more  frequeiitly  in  children 
than  in  adults,  and  iu  males  more  t'requBntIy  thau  in  lemales.  Too  warm 
a  iKKlroom  had  a  bad  influence  in  producing  it. 

A  psjchological  analjsis  of  our  dreams  recorded  in  the  aluioat  claasical 
writing8  of  Maiiry  reveala  the  fact  that  dreanis  are  mainly  made  up  of 
viaual  imagt^s.  Viaual  dreams  complicated  by  auditory  repr*^»enUition8 
constitute  about  CO  per  cent  of  the  whole.  Purely  autlitoiy  halluciaations 
are  regarded  as  occurring  only  in  musicians.  As  \ve  have  already  seen. 
dreams  connected  with  sensatioiis  of  touch,  temperature,  and  muscular 
movement,  alao  of  taate  and  smeli,  uccur  only  hh  illus<jry  phenomi-ua.  and 
may  be  traced  to  aome  form  of  actual  stinnilation  present.  In  general 
paiiilysis  of  the  insanc,  in  the  ataxic  type,  whcre  there  is  loss  of  muscular 
sense.  tlie  dreams  sometinies  take  the  forma  of  feelings  as  if  the  hody  were 
!lyiug  in  the  air. 

Dreanis  have  been  divided  into  two  groupe  : — 

(a)  Presentation  dreanis  {nervenrnz  l^muvi^)  occAsioned  or  accompanied 
by  peripheral  excitation.  These  would  corresi)ond  to  the  illnsor}'  type8 
oocasioned  exoneuraIIy.  and  any  of  the  senses  niay  l>e  affectecL 

(6)  Representation  dreams  []isychische  Traumf)  occaeioned  by  central 
oerebral  escitation«  and  of  the  hallucinatory  type8.  Therarity  of  olfactorj, 
gustatory,  and  organic  halluciiiations  depeuds  upon  the  abeeuce  of  re- 
presentation in  connection  with  those  senses. 

Ribot  investigated  tho  revivabilitv  oP  sniellft,  etc-,  in  »Ir^iins  in  Bixty 
persons  of  varying  class,  age,  and  8ex,  and  found  that  in  60  per  i;ent  of  hi 
subjects  there  wa8  a  distinct  and  in  many  caaes  a  very  pronounced  abilitj 
to  revive,  voluntarily  and  invoIuutarily,  fauiiliar  amells,  such  as  those  of 
inanv  tlovvers,  carlx>lic  acid,  etc* 

Titohener  alao  believes  that  ta.ste  drčama  involve  a  representative 
element.  AVLen  we  consider  the  imjMJssibility  of  vohintarily  reviving 
either  smells  or  tastes  apart  from  any  present  objective  stimulus,  and 
without  any  confuaion  of  the  actual  smeli  or  taste  with  other  sensible 
effects  upon  the  other  sensi'«  (i.e.  smeli  and  taate  aj>art  from  their  usual 
accompanim^nts  of  sight,  touch,  and  common  Bensation,  etc.),  we  doubt  the 
accuracy  of  these  observations,  and  it  is  prolwil<ly  more  correet  to  aasume 
that  where  there  is  any  representative  element  in  dreams  of  tastes  or 
smells,  that  element  is  either  due  to  some  present  objective  stimulus,  or 
confusion  of  the  sensible  effects  of  a  former  stimulus^the  effects  tliemselveB 
being  reproduced,  and  not  the  actual  smeli  or  taste. 

As  a  general  rule,  dreams  are  more  numeroua  in  cultured  jKjrsons  and 
tond  to  reprotluction  of  the  individnaFs  personal  experience  in  varicd 
fomis;  in  uncultured  individuala,  on  the  other  hand,  dreams  are  ueither 
80  numerous  nor  varied.  Tho  images  in  dreams  may  l>e  so  vivid  that  lhey 
persist  long  after  waking,  and  not  a  few  delusions  of  the  insane  have  had 
their  origin  in  dn'anis.  To  account  for  the  vagaries  is  not  ditlieult  when 
we  rememl)er  that  conscious  thought  and  Kjgic  are  altsent  duriug  sleep. 
Mercier  {Psychology,  Nornnal  nnd  Morhid)  has  recently  stated  his  belief 
that  delusions  come  into  being  in  precisely  the  same  way  as  obeeBsions  bj 
the  independent  and  qua8i-parastic  formation  of  uervous  connections 
which  may  take  plače  during  slecp,  and  which  are  not  necessarily  attended 
by  any  mode  of  consciousness ;  and  therefore,  if  we  seek  the  origin  of  a 
delusion  among  proceesesof  thought,  we  are  looking  in  the  uTong  direction. 

'  Ribot,  P$yekoloffie  (Ut  ScntimenU,  Cont«mp.  Se.  Smf«,  1897,  pp.  140  d  neg. 


^^1        He  regards  the  fonnation  of  a  delusion  as  not  strictij  a  psjchological       ^M 

^^^L       eveut,  rather  in  the  process  closely  allied  tx}  that  to  which  thc  name  of       ^M 

^^^P       "  uncouscioua  cerebratiou  "  ]\a»  bceu  given.                                                         ^^^| 

■                   Morhid  drcains  may  occur  with   euch   intensitj  and  vividness  as   to  ^^^M 

rendi?r  the  iadi%idual  practically  insana     Thej  also  sometimes  herald  the  ^^^| 

onset  of  some  l>rain  affection.     In  hjsteria  and  epilepsj,  ilhiBions,  hallucina-       ^M 

tiouH,  and  niglifcinare  oocur  very  frequently.     Sante  de  Sanetis  foiind  that        ^M 

the  dreaniB  of  epileptics  are  more  liable  to  be  afTected  by  the  weather  than        ^M 

those  of  hy8terics,  so  that  in   this   respect   epilep8y  merita  its  ancient        ^M 

name   of  morbus  astralis    or   lunaticua  (quoted   froni   Manaceine.   Sleep,       ^M 

p.  295).                                                                                                                         ■ 

Dreams  in  hysteria  are  also  said  to  be  briefer  and  less  complex  than        ^M 

in  epilep3y.     Epileptic   maoia  may  arise  duiing  sleep;    or  tbere  may       ^M 
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Cii*RT  V— DUmne:  Acut«  .Mtnia  (rM-ov-nrcI).                                                              ^^^^B 

be   a   Rudden   attack  of  aoute   mnnia   in   sleep   quifce   independently   of  ^^^| 
epilep8y.                                                                                                                        H 

8oMNAMHULis\t. — This  is  an  affection  most  commouly  mHnifested  in         ^M 
childhood  and  youth,     Tlie  eye8  are  freqriently  open,  and  as  the  vision  is         H 
more   acute   and  the  pupils    dilated    in    the   somnambulistic  state,  the         H 
indi^adual  cau  perceive  objecta  with  very  little  \\^ht.                                             ^m 

The  tactile  aense  is  also  more  acute,  even  though  there  may  he  analgeaia.        ^^ 
Sometimes  somnambules  hear  and  respond  to  verbal  sounds.     The  senses        ^M 
of  Bniell  and  taete  may  remain  active.     The  muscular  systeni  is  intact,  and        ^M 
often     vt'iy    remarkably    so.       Many    instancos    havc    been    recorded    of        ^M 
individuals  wha  in  a  atate  of  souiiiambidiam  liave  performed  inteliectual         ^M 
feata  in  miisic,  literature,  and  mathematies.     Cases  are  ou  record  also  of        ^M 
acts  of  homicide  and  sidcide  durin^soninambnlisia.     Uaually  there  is  little        ^M 
jx)wer  of  recalling  tho  events  that  have  occurred  diirin;;  somnambulisni,         ^U 
Aftcr  reco\'ery  from  attacks  of  iusauity  eveuts  may  Ik>  partlv  reoallod,  and        ^M 
this  conatitutes  a  slight  difterence  between  the  twa  states.    ^The  »tatement        ^M 
that  somnambulists  nevor  remember  what  has  occimed  during  their  walks        ^M 
is  not  quite  correct.      There  is  in   sumnambulism  little  or  no  conscioua        ^M 
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adjustment  of  the  individuars  acts  to  the  environment.     If  anything  is 
rememliered,  it  is  the  dreani  and  not  the  motor  act. 

Slekp  in  Insanitv. — As  we  have  alreadj  stated,  the  insane  8how  the 
moet  marked  abnormalities  of  sleep.  In  acute  cases  there  is  U8nally 
insomnia  in  the  early  stages,  and  it  is  j  ust  os  important  to  keep  a  chart  of 
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the  condition  of  sleep  in  the  earlier  stages  of  insanitj  as  it  is  to  record 
the  temperature  in  conditions  of  bodilj  disease.  Insomnia  is  by  far  the 
moBtl  frequent  of  the  disorders  of  sleep.  Chart  5  represents  in  houis 
the  ainount  of  sleep  nightly  in  a  čase  of  ocute  mania  with  excitement, 
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restlessness,  and  general  oonfusion  of  the  mental  faculties.  Normal 
sleep  with  the  aid  of  draughte  waa  reached  about  the  third  week  of  the 
disease. 

Chart  6  represents  sleep  in  a  čase  of  puerperal  mekncholia   with 
hallucinations,  reetlessness,  and  refusal  of  food.     In  this  čase  also  normal 
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sleep  wafi  obtained  about  the  third  week  of  the  attack,  and  follovred  bj 
recoveiy. 

Cbart  7  fihowR  the  intractable  uature  of  the  insomnia  in  the  maniacal 
stages  of  general  paralvsis  of  the  insane.  In  spite  of  large  doees  of 
hypnotics  and  pr<>Ionged  baths,  the  insomnia  did  not  vleki. 
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Churt  8  is  of  a  čase  of  senile  melancholia  with  agitation  and  refusal  of 
food,  which  terminated  fatally. 

Chart  9  is  a  caee  of  chrouic  mania  with  dehiaions  of  in^rBecution.  The 
cbart  reprt^sents  only  sli  weeks'  out  of  eeveral  yeara'  continuoim  insomnia. 
In  thifl  čase  sleep  wa8  veiy  light,  and  the  individual  wa8  roused  on  the 
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CiiAitT  6.— Chronic  m&nlA. 


alightest  atimulation  of  ber  senses.  Anotber  patient  of  the  same  type  aat 
upright  in  bed  for  several  jeara  and  wa9  never  found  aaleep.  In  the 
earlier  atages  ut'  both  caaes,  treatmeut  orily  sua-epdcd  in  caiining  confuaion 
of  their  ideaa  without  any  alteratioa  in  the  liuea  of  thtj  eharta. 

Chart  10  is  of  a  typical  delusional  čase  witbout  any  excitenient  or 
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depreflsion.     Tlie  uBe  of  a  prolonged  bath  during  the  dajtime  served  to     ^^H 

induce  mor«  sleep,  but  without  change  in  the  mental  condition.                        ^^^| 

This  čase  proved  iDCurable.                                                                               ^^^B 

It  will  be  Been  from  these  cliarta  that  long-coutinued  insomnia  is  un-          ^H 

favoumble  as  to  curability,     An  analyaia  of  the  thousands  of  charta  of          ^M 

recorded  cases  of  insomnia  in  Bethlem  reveals  the  fact  that  insomnia  of  a           ^U 

severe  type,  and  protracted  bejond  a  month,  seldoin  results  in  complete           ^M 

recovery.     The  brain  appears  to  become  too  much  daniaged  to  be  able  to          ^B 

recover  itself.      Often.  therefore,  a  glance  at  a  sleep  chart  ia  enough  to          ^M 

reveal  the  nature  of  the  ciise  as  regards  curability.                                                    ^M 

Tbeatmknt,— 'The  treatment  of  insomnia  may  be  divided  into  rational          ^M 

and  iherapeuiie.     The  rational  is  chietiy  concerned  with  the  acquirement          ^H 
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^^^L                                                                       CHAsr  10.— OetukiuL 

of  habitfl  most  conducivc  to  sleep.     The  bedroom  ought  to  be  cool,  and  wi 
a  liberal  aiipply  of   frosh   air.     Gareful   attention    to   minor   details   a 
nece88ary,  \\z,  the  height  of  the  pilJow,  the  state  of  the  mattresa  and  be 
clothes,  the  number  of  coverings ;  some  persons  sleep  better  between  blank« 
than  sheets ;  some  individuala  are  able  to  sleep  comfortably  if  the  two  sid 
of  the  mattreas  are  8hghtly  raised  so  as  to  encloae  them  in  a  hol]ow ;  som 
timee  sleep   ia  obtained  by  coustricting  the  middle  of  the   pillow  ai 
adapting  it  to  the  neck  so  aa  to  give  complete  rest  for  the  muscles  of  t 
head  and  neck.     If  sleep  is  linble  to  be  broken  by  dreams,  attention  shou 
be  jviid  t*i  ali  the  iH>88ible  factora  of  causation.     Pusture  can  be  rectified  1 
various  means.     The  occurrence  of  dreams  with  seiual  excitement  uu 
flometimcs  be  rectified  by  tying  some  object  to  the  back,  wluch  when  roll 
upon  awaken8  the  sleeper. 

Batha  are  often  extremely  useful  in  nhatinate  cases  of  insomnia,  and 
have  seen  good  results  from  the  use  of  prolonged  baths  for  i)eriods  of 
long  as  eight  hours'  duration.     Sometimes  the  addition  of  a  little  musta 
to  tne  bath  may  be  beneticial.     Local  applications  of  cold  compresses  to  t 
forehead  or  the  uae  of  electricity  to  the  head  raay  be  of  great  iise 
inducing  sleep.     I  have  frequently  obeerved  good  effects  from  tlie  use 
maasage  to  the  muscles  of  the  occiput,  neck,  and  spine,  applied  for  twen 
minutes  when  the  patient  is  in  bed  and  ready  for  sleep.     Diet  is  importai 
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aad  in  the  chronic  insane  a  liberal  diet  does  much  to  ensure  aleep  and  rest 
Posture  is  aometimes  at  fault,  and  not  int'requently  there  ia  even  during 
sleep  some  Tnuscular  tension  dne  to  a  Bomewhat  strained  attitude. 
Flaccidity  aud  Lmiuobilitj  ought  to  be  Bou^j^ht  for,  and  efibrta  made  to 
counteract  restlessuess  which  stimulates  tbe  muscular  and  cutaneouB  senses 
and  tends  to  rouse  consciousness. 

With  regard  to  hjpnosis  there  ia  much  diflerence  of  opinion,  and  it  ia 
doubtftil  huvr  far  artificial]y  induced  hjiJnosis  is  really  conducive  to 
reireshing  sleep  and  reetoration  of  e.\hau8t6d  tissues.  In  agitated  states 
where  there  is  great  motor  excitement,  and  especiallj  in  agitated 
melancholia,  the  use  of  the  dry  or  wet  pack  is  attended  by  good  results. 
p8ychologiculIy  conaidered,  the  grosser  emotious  are  often  mainly 
con8equeut  upon  or  secondary  to  the  violent  espresaiou  of  the  emotiou,  i.e. 
the  emotion  itself  is  derived  from  the  reaction  to  an  imajrinary  or  real 
exciting  cause.  It  is  rational,  therefore,  to  check  or  control  the  \'iolence  of 
this  reaction  by  artificial  nieans,  and  it  ia  a  weU-kno\vn  fact  in  the 
treatment  of  mental  diseases  that  by  controlling  the  motor  excitement  its 
consequent  or  correspouding  emotion  ceases.  Thus  it  is  that  the  employinent 
of  a  \vet  or  dry  pack  in  agitated  melancholia  bas  a  beneticial  eflect.  "VVhen 
tho  rational  treatment  of  insjine  statea  is  more  fully  and  botter  considered, 
it  will  probably  be  reco^^nisod  tliat  just  as  rest,  natural  or  artificial,  is 
necessary  in  the  treatment  of  bodily  pain^  so  rest,  natural  or  artilicial,  is 
nece88ary  in  the  treatment  of  mental  pain. 

The  usc  of  hypnotics,  to  try  to  imitate  tho  natural  condition  of  sleep  by 
efPecting  a  lowered  intracranial  pressure,  or  narcotics^  to  cause  unconscious- 
ness  irrespective  of  diminished  pressure,  is  a  source  of  constant  perplexity 
to  the  phvsician.  Of  the  various  drugs  used,  space  permits  me  to  mentiou 
only  briefly  the  bromides  of  potassiiun,  sodium,  animonium,  lithium, 
calčiuni,  strontium,  rubidium,  ctesiumj  also  ferric  bromide,  ethylene  or 
cthene  bromide,  mouobromide  of  campbor,  and  bydrobrouiic  acid.  Bromidea, 
if  long  continued,  are  apt  to  cause  weakemng  of  the  mental  faculties,  acne- 
form  eruptioiis,  and  sonietimes  a^demaglottidis. 

The  chlorofonu  and  alcohol  gronps  include  alcohol,  ether,  aldehyde, 
paraldehyde,  chloroform,  chloral  Iiydratej  chloralamide,  urethane,  chloral 
urelhaue,  acetal,  methylal,  sulphonal,  tetronal,  amylene  hydrate,  hypnona 
Ali  these  drugs  have  been  used  with  varying  auccess  in  the  treatment  of 
insomnia.  Paraldehyde  \n  perhaps  one  of  tlie  beat,  and  can  be  administered 
for  long  peri(xi8  without  bad  results.  Tha  j)araldehyde  "hafoit"  may  be 
ac^iuired,  and  large  doses  (,^i.)  taken  without  serious  eflects. 

Sometimes,  however,  insanity  may  superveue  as  a  result»  and  the  form 
is  sometimes  similar  to  alcoliohc  pseudo-general  paralysis.  Sulphonal  is 
also  very  frequently  used,  l>ut  haa  to  be  administered  with  caution.  Its 
8lowne88  of  action,  its  in8olubility,  and  tendency  to  accumulate  in  the 
intestinal  caual  render  it  at  times  dangerous  even  to  life.  Ita  ill 
effects  are  headache,  gidiliaess,  ataggering  gait,  confuaion  of  ideas  and 
ditiiciilty  in  apeech,  occa6ionally  a  scarlatiniform  or  mcaaly  rash,  vomiting, 
and  bi«matopori)]iyrinuria.  Erlenmeyer  believea  that  tbe  dose  should  never 
exceed  30  grains,  but  this  drjae  ia  useless  in  some  cases  of  urgency.  I  have 
occaBionally  given  60  graina  with  good  resulta  It  ia  contra-indicated  in 
cases  of  melancholia  with  sluggiah  bovvels. 

Opium  and  its  alkaloida  muat  be  given  with  caution.  It  is  sometimes 
good  for  temporary  uae,  but  usually  does  harm  if  long  continued.  The 
bimeconate  of  morphia  is  useful  in  conditioua  of  agitated  melancholia. 

Hyo8cyaniine  and  hjoecine  are  useful  in  the  treatment  of  insomnia  in 
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the  clironic  inauie,  Imt  should  be  given  with  greafc  caution  \vhere  recovery 
is  to  lie.  IcMtked  tur. 

SulphiiU;  of  diiU.isine,  cannabis  iudica,  coiiiuui,  Calabar  beaii.  boldine, 
and  bttido-glucine  Imve  ali  Imd  trials. 

Holdo-glucine  is  said  to  piiasess  hvpnoiic  povvt-rs  \vithimt  uausing 
anEfstliesia,  but  its  projiertie«  havt^  not  jcb  bee»  suthuiently  iiivestiguted. 


Sleeping  Sickness,  or  Neg^ro  Letharg^. 


liftM/mphinif  Diatrthution 
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Morhid  Afuttamtf 
Tfvntment   . 


Defimt/os.  —  A     ulirouit;     lueiiingtj  -  eneephalo  -  mjelitis,    eharacterised 
clinicallv  by  progreasive  physical  aud  luental  lethargy.  tenuinating  in  death. 

Ofo*jra}>hicid  Distribittion., —  Sleeping  Nickness  in  endeinic  in  tropical 
West  Africa.  It  <KXHir8  in  more  tir  less  circumscribed  districts,  froni  the 
Senegal  to  San  I'aulo  do  Ijjanda.  It  i«  very  comnion  nlung  the  uiiddle 
reftcbes  ol"  ibe  C(»ngo.  Although  prineipally  a  disease  (jI'  iulaud  diHtriots,  it 
occurs  on  the  cimst  aud  inlandn,  an  fur  exaniple  in  Eemandu  Po  and  the 
lllm  do  Principe.  It  bas  been  met  with  »h  far  inland  as  Tinibnctoo  on  tlie 
u])per  Niger,  at  ()r  near  Stanlev  Falls  \m  the  Congo,  and  on  the  shores  ttf 
Lake  Tanga.nyika.  Until  recentlv  ibi«  disease,  ap]«arently,  wa«  confined  to 
tlit^  westeni  watersbed  ci'  the  Afriean  continent,  bnt  wit'hin  the  laat  year  nr 
tWM  it  lias  iuvaded  Uganda,  an<l  i*  at  preaent  extensively  epidemič  iu  ihat 
countrv  and  in  nther  antl  noighboiiring  district.s  in  the  iippin'  |KLrt  of  the 
Nile  l»asin.  So  far  tbere  is  n<»  ruHabl«  acetanit  of  it«  »Midoiiiit^  iKrurrence  in 
uny  uther  jiarl  of  the  world,  altliough  there  is  soine  reason  to  think  that  it 
maj  occiir  ainoug  the  al>origiual  iribes  of  Guiana.  Soiitli  America. 

Although  sleeping  sickneKs  can  he  aeqiured  only  in  the  endeniic  area 
.ile«crilH^d,  nvving  t«i  the  great  length  uf  the  incuhation  |Mnii»d  in  some 
iustances — neven  yearw,  it  is  said— the  <'linical  manifwtHtinn  of  the  dihease 
maj  take  plaee  in  any  purt  of  the  worhl.  Henee  iu  the  days  uf  the  »lave 
trade  the  diseane  \va8  common  enough  in  the  West  Indies.  Init  only  anmng 
the  imiMirted  negroes.  Some  vears  ngo  a  negrn  lad  sufcinnbed  to  sleeping 
sickness  in  England  after  three  vears  of  good  heidth  iu  this  eonutry. 

Hac.f. — S<»  far  there  is  no  \vell-anthenticated  ca.se  of  sleeping  sickness  in 
a  Eur<ijM'an.  Mulattos  und  Mom-s  are  susceptiMe,  and  there  i.s  no  adei^uaie 
reaaoii  to  siipiMisc  lliat  the  Eiiroj)ean,  providod  heiHex()oaed  to  the  infection, 
whatever  thii*  may  l»e,  vvould  pruve  iuHu«eeptible. 

Ejntfemic  Cl^fractfTs, — Witlan  the  endennc  area  the  ilisease  cHugs  to 
particular  villages.  It  ia  not  generallv  diffused  throughout  the  en(ieniic 
diHtricts.  It  affects  ],>articular  foci,  I)ut  may  f>e  intnKiuced  into  villages 
hitliert**  immune-  AVhen  ho  introdnee^l  it  may  spread  and  oling  to  the 
plaee  for  years,  leailiug  in  the  coiinse  of  tniie  to  a  be*ivy  aggi*egate  mortalitv. 
Iu  thi.-i  \vay  villages.  apd  even  \vhole  ilistricta,  liave  liecome  depopidated. 
\Vhen  it  aii|>earH  in  a  hou.se  ]iAreutK  and  rbildren,  joung  aud  old,  malcs  and 
females  aro  e(jualJy  Liahle  to  uttack.  In  the  villageH  iu  the  endeniic  regious 
on  the  Congo  it  is  iiHualIy  ]M»ssibIe  to  liud  several  cjises  in  jtrogress,  so 
common  df»e3  it  l>econie. 

*>)/my)//o/M. — There  is  consideiable  vanety  in  the  character  and  grouping 
of  ihe  syuiplomH  id'  sleeping  sickne-ss,  as  W'ell  as  in  the  rate  of  progreHM  of 
the  du^ease.  Aa  regarib  the  Lilter.  alioiit  one  year  seems  to  be  an  avenvge 
duratioD,  biit  a  rapid  ca^  may  prove  fatal  iu  three  moutba^  and  a  more 
chronic  caae  may  last  for  several  veare — up  to  three  at  lea^t. 

voi-Xt  14 
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An  sverage  ca«e  proceeds  uiuch  as  f(>llu\vs.  AVitli  **v  \vithout 
occasional  attackB  of  feverisihness,  heaJache,  or  racliuili^ia,  the  patient, 
previouslv  quite  healthj,  becomes  conscious  of  inipaired  luiiscular  jx>\ver 
and  endiirance.  He  tives  easily  at  liis  work.  His  niind  is  similnrlj  affe4^ted  ; 
lie  coiiiprehends  Klu\v!y  and  \vitli  difticulty.  convers»tion  beooming  an  in- 
creasinjK'  Imrden  to  hiin.  At  tlie  same  tiiiie,  appai-entlv  in  consequeuce  of 
the  phvsical  and  ineutul  lauguor,  he  is  prone  to  tali  asieep  at  unii.sual 
times,  cveii  \vhile  at  Mork.  during  his  meala,  or  during  a  conversiition. 
Graduallv  thiH  lethargie  cniidition  hecomes  aggravated.  There  luav  he 
t^mporaiT  iiiipnivements,  liut  nu  the  \vhole  the  couditipn  becomes  more 
pronouuced.  The  patieiit,  irmu  \veakne8s  or  iDdifl*erence,  is  apt  to  8tagger 
in  his  \valk;  or  he  mav  sluiffle  slo\vly  along,  neglecting,  or  l»eing  uiiable,  to 
lift  his  feot  otF  the  grouiul.  \VIieu  standing  or  sitting,  his  liodv  tends  to 
lean  to  oue  side.  ha  if  the  eftoil  to  niainUiu  the  ereet  jnjstui-e  were  t*jo 
much  for  liim.  His  upper  evelids  droop.  and  the  tonicitv  ol"  tlio  facial 
musclea  relax.  the  expi'essiou  of  the  fkce  }>ecoiiiiug  vacant  or  moiirnful. 
He  is  linll  or  morose.  8pontaneity  ceases.  He  will  eat  wheTi  fo<Ml  is  hrought 
him,  hiit  lie  does  uot  a^k  tbr  it.  He  Ukes  uo  part  iii  couversation,  and  con- 
tinea  his  ansvvers  to  monosvllahles.  His  ausvvers,  tliough  delayed,  are  to 
the  point.  At  this  .stage  the  patient  passes  most  of  his  tirne  asieep.  or 
apiiarentlv  asloep,  indilVorent  to  evervthing  ahont  him.  Ho  can  lie  roused 
ea.silv  enough,  but  di"ops  dtt'  onleep  very  uuick]y,  AVhile  eating  he  uiay 
fall  asieep. 

Up  to  this  stage,  if  the  ]>atient  he  carefiillv  tended.  uutrition  and  the 
organic  fnnctions  are  adequately  lultilled  ;  Imt  sooiier  or  later  ho  )>egina  to 
lose  \veight,  hed-sores  may  form,  muscular  siuusms  ur  opileptif(»rnt  Heiziirea 
mav  set  iu,  or  »orne  grave  iiitercurrent.  dlneane  mav  1k3  entalilL^hed,  such  as 
dysenten',  diarrhoea,  pneumonia,  sepsia.  phthisia,  and  so  forth,  and  the 
patient  dies. 

In  tlie  majority  of  casos  muscular  t^;emor  and  (ibrillar  twitchings  are 
markod  teatures,  either  Miroughout  the  discase  or  Unvanls  its  termination. 
Sen^itioii  is  not  manirestly  allecled.  Spaem  of  certain  groups  vi  musclcb, 
tift-eu  fulIowed  hy  jiaresis,  is  not  nncommon.  Retractiou  of  tho  liead  is  not 
unosual,  especiallv  to\vards  tho  eud  of  the  diseaae. 

T\vo  additional  syrnptoms  mav  he  noted  in  ne-arly  every  ca-se  of  sleepiug 
sickness,  uamelv,  pruritun  and  enlargeujent  <  >f  tlie  Ivuipliatic  glauds.  especiHlIy 
thnse  of  the  neek.  Tho  ])r\intiis.  w]]ic)i  luav  he  ace^iuipanied  hy  a  papular 
or  papulo-pusttdar  eruptiou.  is  generallv  most  iuteuse  over  the  chest  and 
ahdomeii.  Thti  skin  Ifkscs  its  nutural  gl<»sf^,  and  is  nrored  ull  over  \vith  long 
\vhite  lines  ol"  abraded  epitheliniii  pnuhiL-ed  by  Ihe  incesKint  scratcliing. 
The  eulargement  of  the  Ivnipkatit:  glands  iiiay  be  marked  or  sUght.  The 
iudividiml  glands  are  discrete,  not  maitetl.  and  not  adherent  to  the  skin. 
Tliev  may  ho  teuder.  but  do  not  supptinitt'.  In  sizo  thov  vary  from  that  of 
a  sniall  bwiu  to  a  vvalnut. 

The  sonses  are  not  mauifestlv  iuvolved.  The  fumhis  i>cnli,  the  sujterficial 
and  deep  retlexes  are  nonnal.  No  al»normality  lias  l«tH*n  remurked  as  regards 
the  secrctions  exoept,  jK-rhaps,  that  llie  šaliva  mav  bo  increased  in  amoiint; 
at  ali  events,  whother  it  he  frum  inoroast*  of  the  amouut  or  frum  iuattcntion 
to  8wallovving  it,  in  manv  instancep  large  tjuantitie«  of  šaliva  dribl>le_  from 
the  patient  s  mouth  as  he  lies  asieep. 

It  uot  iiirrequently  hnppeuH  that  the  di»ease  is  ushered  in.  by  a  violent 
maniacal  attaok,  orKiirh  mav  be  intoqto!nted  during  its  progres-s.  Similarlv, 
there  mav  l>e  initial  or  iiiteroorrent  epileptitVuui  seizure*. 

Morhid  Anatoiny. — Keeentand  carefiiUv-made  examination8  have  shovn 
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that  there  \&  no  gniss  lesion  essential  to  sleeping  sickne&s ;  ho  far  aA  nake<l- 
eye  appearances  are  coucernetl,  the  eucephaluu  iuay  seein  to  be  liealthy.  It 
is  not  unusual  to  see  some  thickening  aml  opacity  of  the  pia-aruchnoid  over 
the  convexity  of  tlie  cerebrum,  and  perlmps  »light  turljidity  of  the  cerebro- 
Bpinal  fliiid.  In  other  cases  similar  cvidcnccs  of  meningeal  inflainmntion 
ai-e  luore  pron(tunce»i  Tlie  enseutial  lesiou,  ho\vever.  is  detectable  oulv  by 
the  mieruscope,  and  consibt^i  in.  as  wa.s  first  pointfd  out  by  Mott,  an  ext*>Ufciive 
lepto-meningitis  and  encephalo-mveliti.'*.  Througbont  the  who!e  of  the 
central  ner\*ou8  s^^stenia  microacopical  soctiona  8ho\v  the  pia-arachnoid 
iufiltrated  with  nuuierous  Bniall  mononuclear  leucocvtes.  ThLs  iutiltratiou 
cau  l»e  traced  along  the  l)Iood-veH*sels  and  septa  iato  the  substance  of  the 
nervous  svstem.  The  peri-v;i.scular  Ivinphatics  around  tlie  large  aud  small 
vesrteLs  are  Growdeii  with  lyniph(K:!3'teH,  similar  cells  being  sciittered  about 
and  betweeu  the  uen^e  rellft  and  tibres.  There  aro  Hecondarv  ehange«  in 
tlie  nerve  elementa,  but  they  are  of  a  character  not  nearly  so  pronounced  as 
in  general  ^«iralysis  of  the  insane,  a  disease  to  wliich  deeping  aicknens  api)ears 
to  have  many  eliiiical  affinities. 

Mott  fouiid  intlammatorv  intiltratiim  of  the  lymphatic  glands,  and  alao, 
in  seetiona  of  the  dmidengm,  large  uundfers  of  lyniplK»cyte8,  as  well  as  iu- 
crease  in  the  size  of  the  Ivmphatic  nodules.  8<j  far  as  tliey  go  Bettencourt*8 
observationa  confirm  those  of  Mott  on  the  histolngv  of  the  uervoiis  .syslem. 

Etioloify. — Betteneoiirt  clainis  to  Imve  diseovered  in  the  cerebro-spinal 
lluid  and  elsewhere  a  niicrococcus  >vhieh  he  regards  as  the  cause  of  sleeping 
sickness.  Ol>servationf^  in  England  do  not  supjMirt  this.  Cultnres  of  blftod 
flud  Iyniphatic  tissne  in  comj>eteMt  hands  gave  negative  resnlts  as  regards 
the  pifsence  of  bacteria. 

The  morhid  anatoniy  of  the  disease  favours  the  suppositiou  that  the 
virus  acta  primarilv  through  the  lymphatie  sy8teni,  but  \vhat  may  I«  the 
nature  and  source  of  the  virus  has  not  been  ascertaiued. 

A  curious  circumstance.  which  niay  or  niay  not  liave  a  Jtearing  on  the 
otiohigv,  lias  in  the  faot  that  in  the  vast  niaj)irity  of  the  uasen  m  which  the 
p<tiut  iias  l>een  criticallv  investigat^  the  subjects  of  sleeping  sickness  are 
also  liie  »ubjects  i»f  infeotiou  \vitli  Filarin  ju:rstans.  Tlius  in  tliree  cases 
cnrefullv  examined  in  Eugland  this  j^arasite  was  found  in  ali  of  tliem.  It 
wa8  present  also  in  a  large  numlier  of  HIms  of  blood  derived  from  cases  of 
sleeping  sickne«*  on  the  Ctmgo.  aud  in  tbirty-three  oases  recently  investi- 
gateii  by  Dr.  Howard  Cook  in  Ugand«.  tlie  panisite  was  asceitained  ti>  U* 
pi'e8ont  in  thirtv.  As  we  know  that  Filana  pentana  after  In^ing  present 
may  disappear  from  the  blomi,  it  is  not  univasonable  to  think  that  it  uiav 
have  l:»een  present  at  one  tirne  or  another.  in  everv  čase  of  sleeping  sicknees. 
Au  intimate  aasuciatiou  l>etween  parai^ite  and  disease  is  further  suggested  by 
a  8tndy  of  their  respective  cudemic  areas.  \vhich,  so  far  as  Africa  is  con- 
cemed,  and  so  far  as  we  kn(t\v,  are  ideniical.  On  the  other  liaud,  nmny 
negroOrt — lTfty  j»t*r  cent — in  some  ilistrii^ts  harlMiur  Filaria  jterstatut,  but  only 
a  rektively  small  proportion  of  theui  gel  sleeping  sicknesa  If  it  be  that 
this  jMirasite  is  i!ie  uiuso  ui  ihe  ihsea.se,  some  additional,  and  as  yet  un- 
recognised,  factor  niust  cifr-operate. 

It  bas  been  suggcHted  tliat  sleeping  sickness  is  conimunicated  by  the 
šaliva.  The  negroes  ia  some  |ilaces  entertain  this  idea.  The  negroes  eat 
tt-tgetlier.  nsing  tjieir  tingers  tu  ennvev  their  1'ixkI  from  a  common  dish  to 
the  mouth,  and  so»  it  is  said,  convey  the  virus. 

Treatmeni. — So  far,  no  tresitment  bas  ]iroved  of  material  value.  Some- 
thiug  niav  be  done  t<t  pmlong  lite  by  assuluous  atteijtion  in  feeding  and 
numing. 
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Dkfisition. — SmHlljM>x  is  il  liij^lily  couta^iuuB  Hjiecilie  iever,  atleniltnl  on 
thei  third  (lay  af  illiiens  by  a  cluir^icteristic  iiiflamruation  of  tlie  tikin, 
becoming  tirat  jmpular  and  ultiiuat<aly  puslular ;  resultiug  fre<|uently  in 
death,  but  niten  in  rocj^jverv,  tlie  lesiona  of  the  skin  CfiuniKinlv   leaviug 


Pio.  l.—Mona  W.,  a^i^A  7.     An  unvacciiiuto«!  clilM.     IlliuUmte«  vaHoU  dlHorvU, 
Al  the  twelRli  dajr  of  Iho  diSMu«* 

permanont  scarring  ur  diafigurement.    One  attack  aa  a  rule  protects  firoi 
recurrence. 

HiSTORV. — SnialliTos  is  knovvn  to  have  been  indigenous  in  Eafltei 
countries  fnr  ncariv  t\vri  thovi^nd  ycar8,  itR  earliest  recnrda  r.oming  from 
Iiidia  and  CliiTiiJ..  Tlie  Hrst.  iipi^arantie  in  Europe  scenis  to  liavo  been  in 
the  sL\tli  centurv,  \v]ir'ii  fiiUd  epidemics  bn»ke  out  in  Southern  France  and 
Nnrthem  Italv.  En^^land  ap[»ears  to  have  been  iirst  severely  viaited  abnut 
1241, fand  nt  tliin  titne  the  disease  waR  wid(>ly  sprpad  tljron)Lrlini:t  Europo. 
Prom  Europe  suiallpux  wus  (.■t)nveyeti  to  the  American  coutinent,  tirst  tO 
Mesico  in  the  je^r  l'>27.  where  it  raged  to  a  fearfid  extent.  destrovinj ' 


dt'cinuvtin}(  tla«  iuliubiUiiitH  in  its  progrese.  lu  England  iu  tlie  seveuteenth 
au(i  eighU'enth  ceuturies  a  lui^re  ]iro|Nir(ion  of  the  nicclioal  literature  beara 
U|KHi  the  treatnient  ol*  KnjalI]>ox,  showiii;;  that  tliat  discase  \V(us  the  coiumon 
Fonn  nI'  illnes8  which  the  plivsioiaris  of  thast*  davs  wen*  called  ii|M_in  lo 
treal.  TIki  re<?ords  of  the  inortalitv  Iroiii  8maIIjnix  iu  the  eighteentli 
ceiitur}  ahow  that  it  accuuuled  for  nearly  one-tenth  of  the  total  uiortality, 


214 


SMALLPOX 


that  neither  age  nnr  sex  nor  social  coiKlition.s  affonled  piDtectiou,  and  that 

f>f  tliMse  \vho  recovered  froru  it»  the  numljer  jteniianentlv  scarre*!  <ir  »lis- 
figured  fornied  so  lui^e  a  proj>ortiun  uf  tlie  j-Hjpulatiuu,  that  unmarkeil 
I>er8ons  were  c<inipamtively  tew. 

Escaj«  frctni  8nmUpox  \va8  regardetl  as  w.i  iinprobable,  tliat  iu  the  East, 
frf»m  a  reuiote  i)eriod,  the  practice  had  beeu  m  vogue  oi'  iBtenticiDally 
inf^culating  persons  trnm  a  mild  čase  <if  sinalliH»x.  in  the  hope  that  the 
iniKJulated  persou  \vouId  nho  ctmtmct  the  disease  in  a  niild  forni,  and  ihia* 
lioj;»o<i-t'or.resiilt  iip]tejira  to  liave  heen  freipientlv  reaIiHe<l,  hut  vet  it  \v;ia 
aLteuded  with  the  grave  difficultv.  that  anv  one  so  inoculated  wa8  lialtle  tu 
impart  the  diRease  to  a  snsceptihle  person  in  an  nnmoditied  form,  and  each 
inoculated  person  W8usa  new  focus  ol'  infection.  Inoculation  wa8  iutroducecl 
into  Eugliind  in  1721,  and  notuitlistjindiug  the  dangers  and  grave 
objections  attaching  to  it,  was  continued  nntil  the  introduction  uf 
vaccination,  \vhicli  put  an  end  not  onlv  to  it,  hut  exercised  an  infinenee 
npon  8mall]Ktx  which  constitiiteK  the  nn^t  remarkable  t>r  ali  triumphs  over 
diseatje  ever  achievod  hy  niedictil  Hcience.  . 

Causation. — Smallpox  differs  from  most  other  infectioUB  diHeases  m 
being  apparently  uninfiuenced  by  conditions  of  soil  and  climate;  it  breaks 
out  \vherever  predi^sj^ised  indi-viduals  are  expo8ed  to  it,  independentiv  ijf 
geogfuphical  conditinns.  The  ]M)i8on  of  HuiulliMa  is  eminentlv  contagious, 
l»erha]is  more  »o  than  that  of  anv  other  tvvm  of  infectious  diseaae.  Natural 
snsceptibilitv  to  it  is  alniost  universal,  but  children  are  even  more  liable  to 
it  thau  adults. 

Negro  races  aro  said  to  suffer  more  »evorcly  than  others.  There  is  no 
gronnd  for  suitposing  that  exi8tiug  dfeeases  of  anv  kiud,  acute  or  chronici 
lesseu  the  8iiSGei>tibiIity  to  8niallpox. 

The  writing3  of  pliy8ician3,  nuire  e8]>ecially  of  the  sevent-eentli  and 
eighteenth  centuries,  show  tliat  individual  inausceptihility  did  oecur,  tliough 
rarelv,  and  it  i«  equally  plain  froni  tbese  \vriters  that  mild  fornis  of  the 
disease  were  by  no  nieans  uuc4'uuuon.  One  attack  of  8niaH[tox  usuallv 
confers  an  iHimunity  for  the  rest  of  life,  but  instance^  occur.  relatively  rare 
no  doid>t,  in  \vhirh  a  Hecond  iittack  takes  plaoe,  or  indeed  even  a  third  niay 
be  possilile;  in  nmst  nuthenliuiteil  i^xaiii]ileH  of  second  att^icks  the  tirst  one 
lias  usuaily  been  mild  in  eharacter,  aad  manv  veai-s  liave  elaj>sed  between 
the  two  attacks.  The  čase  of  Lniis  XV^  of  France  is  the  beJit-kno\vn 
instance  of  a  second  infection ;  that  mouarch  tirst  suffered  from  8mallj>ox  at 
the  age  of  fnurteen,  iuid  again  at  ti»e  age  of  8ixty-fonr,  tl»e  second  attack 
canaing  !iis  death. 

Although  the  exact  natnre  of  the  HmalIpox  contagion  is  not  deHnitely 
knovvn,  the  resnltn  of  inoculation  coKcIuHively  prove  that  the  poison  is 
containod  in  the  skin  eruption.  The  nianncr  in  which  šniallpox  spreads  by 
contagion  niakea  it  plain  that  tlie  virus  miiltiplving  in  Lfie  i;ody  </f  a  .small- 
pox  ]>atient  ib  conveved  directly  or  iudirectlv  to  a  predisj^^sed  individual 
and  iufects  that  person.  The  contagion  is  exhaled  froni  the  nkin  and  lungs 
of  the  patient,  ia  pruhnblv  cnutained  in  secretiona  and  excretionK,  and 
lievond  doubt  it  adhereK  to  clothing,  and  articlea,  and  placos  \vith  wliich  the 
])atieut  niay  have  come  into  eontact.  Hence,  the  iiLti-ndants  nmy  ('oiivey 
infeetinn,  f>r  it  umv  be  received  by  entering  a  house  from  which  the 
patient  has  been  reuioved.  The  patient  may  eonmiunicaie  the  disease  from 
the  initial  Htages  of  his  illness  up  to  the  c<im]ilelioii  of  eorivalosconec,  and 
the  boiiies  of  the  dead  also  convey  infection.  IJut  expericncr  |K>intH  to  tho 
•suppurative  stage  as  the  most  dangerousiv  liable  to  spre4id  iniectiou.  The 
contagium  of  8mallpox  operates  at  a  tiar  greater  distance  than  that  of  an^ 
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of  the  other  forms  of  infoctions  diaease.  and  t-his  voIatility  of  the  i>oiaon 
is  one  of  the  most  iniiKa'tnnt  aiid  iliIKctilt  nmtl.er»  tn  li«  doalt  with  in  the 
preveution  of  this  disease.  The  fullowiii;i  i'xaiuj»le  \vhiclj  came  uuder  tlie 
writer'8  notice  in  issij  illustrates  this  poinC,  and  serves  aiso  to  prove  the 
im|x)8aihility  of  domestie  isohiticin  unless  eveiy  j^erson  within  tlie  range  of 
infection  is  protected  hy  vaeiunati*m  :  A  giri,  nineteen  voars  nf  a^e.  con- 
tracte«!  smallfKi.N  at  lier  ])lace  <»f  1'usiiiess.  aud  wlieu  takeu  ill  \veut  to  her' 


Fia.  4.— EU/ab»th  M.,  oip*!  ^2  :  iili<*  h»(t  tlirr«  ^ih>>}  viicclnattori  •vmn  tram  viKciimtlon  In  inftinpjr. 
Tli«  JlMrua  U  eiCMiltugi)-  iiiild.  crupLiuu  •pftiM.     iliotiitjnitli  t«kf>u  on  utnlli  •lay  of  IlIntMs. 

Iiome  at  94  B.  Street,  where  sho  died  on  the  twelfth  dav  of  i]hie88,  t!io 
Reirifttrar  8  eertificate  being  the  first  intimation  to  the  healtlt  aiithorities. 
There  wa,s  no  Hmallpox  kno^v'n  in  the  district  prior  to  thi«.  Allhongh  the 
farnih*  at  04  R.  Street  were  new-ot»nierH  t^)  tht'  district,  and  had  hut  few 
acrumintances,  ret  within  ihe  next  teu  davs  follo^nujLj;  ujion  tlie  »^irls  death, 
no  le.ss  tlian  tbirtr^ei^ht  ca^es  of  puiallpos  uere  fiuind  in  the  inimeiliatfe 
neiffhbonrhiHid  of  this  house  und  were  removed  to  hospital,  tfie  sta^e  of  the 
iUness  of  eaeh  of  these  eosea  provinj;  that  they  had  bc<?n  infect^d  dnring 
the  tirne  the  giri  luy  ill  at  No.  94 ;  their  Ktcalitv  serveil  to  identifv  stili 
further  the  soiiree  nf  infeotion.      Facts  such  jis  these  also  iudicate  the 
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nece^itv   fur  čare  in  the  seleotion  of  the  site    for  sniallpOK    hospitals 
(see  p.  2o4). 

SVMPTOMS  AND  CouRSE  OF  THE  DiSEASE. — IncubaHon. — Betweeii  the 
niouient  that  a  ix^rw>n  is  infected  \vitli  RiualIpox  aiid  the  cnnset(nent  aut- 
break  ot"  tlie  disense  there  is  a  period  ol'  iiicubatiou  diiriiiv:  which  tliere  are 
no  *letinile  Hjmptums  liI"  illuesa,  althou^di  occasionallv  there  inay  l>e  laiiguor 
and  inalaise.  This  period  is  singularlj  constaut  iii  overj*  čase  of  smallpus, 
wl»other  luodilicd  or  not.  In  everv  instanc«  in  which  it  can  be  fi.ved  \>ith 
precision  the  |>eriiHl  is  alnioNt  invariahlv  fountl  Ut  lie  twelre  dfly8,  or,  to  Ik? 
moro  precise,  twelve  time-s  t>venty-iour  hoursi.  The  intensity  of  .the  infec- 
tion  ot'  8mallpox  is  antih  that  one  single  brief  exp(>sure  usual]y  results  in 
infection,  and  hence  it  happens  that  the  duration  ot'  iiicubation  in  this 
disease  ia  aucumtelv  knuwn.  A  murgin  of  variatiou  of  a  fe\v  hoiira  in  the 
ouset  of  the  initial  rigotH  mAy  be  accouuted  for  by  the  hour  of  exposure  not 
beiug  definitely  ascertained. 

Invadon. — At  tlie  tormbmtion  of  t\velve  davs  froni  the  tirae  of  infection 
the  invasion  of  tlie  disejise  iMUinneuce.s  \vith  siidden  unset.  It  is  ehaiaeter- 
isetl  by  rigors,  sickness,  intense  lieadache  and  severe  jiainH  in  tlie  back  and 
limbs,  accompanied  by  rajtid  risM?  of  teiapeniture,  \vhich  reaclies  103'".  104^, 
or  even  105"',  \vithin  t\venty-lour  hoiirs.  Tho  a8i>ect  of  the  jMitient  at  tliis 
stage  is  indicative  of  serious  illne^is,  his  condition  UHiiaIly  l>eiug  one  of  tom- 
plete  prostratioii.  In  the  čase  of  infants  and  youug  children  this  initial 
stage  is  often  nshered  in  with  convulsicjns, 

The  8yni]it<)ms  of  invuj^ion  are  liable  to  vary  in  inten8ity,  and  are  not 
ali  alwayH  pre.sent  in  the  saiiipdegree.  In  one  jiatient  headache  is  the  i>ain 
])rincipaUy  eompLiined  of,  in  auother  tlie  piiin  in  the  Itaek  or  hnib8.  The 
Kiiddeu  rise  in  temperature  is  very  constaut,  and  extreuie  coustittitioual 
disturbance  is  coiuninn.  In  aH  exten8ive  epidemica  n\re  cases  occiir  in 
\vhi(.4i  ileath  takee  placc  diiring  tliis  stage.  There  is.  however,  as  a  rule,  no 
relaliiin  \vlialevtM-  beivveen  tlie  severitv  of  the  initial  Ktage  and  the  subse- 
<iuent  prugiess  of  tlie  disease.  The  prognosis  at  tliis  stage  can  best  be 
guided,  and  iudeed  cjtu  unly  lie  guided  by  the  condition  of  the  patient  fks 
regards  vaccination,  The  stage  of  invasion,  or  initial  stage,  last«  tliree 
day8,  a  fow  hours'  uitiigin  lieing  allowublB  for  uncertaintv  in  fixing  the 
precise  period  of  oueet,  and  thnmghout  the  \vhole  of  tliis  stage  the  liigh 
temperature  is  niaintained. 

It  is  during  thia  {»n-itni  ihut  the  initial  or  prodromal  ra^hes  ap])euv. 
These  raslit^s,  \vliirb  are  by  no  hmmiiis  infrerjucnl,  and  \vliich  niav  otrcur  in- 
ilifft»renl.ly  in  cases  luihl  or  sevfie  in  their  after-course,  are  of  two  fitnus. 
erytliematoUH  or  jKitecldal,  eilher  of  which  uia}'  ajipear  on  the  second  day. 
The  erytlieniatous  niay  be  scarlatinifonn  or  faintly  niea8ly  in  character. 
\ndely  dilTused.  and  usnallv  disappear  in  lesa  thau  twonty-foiir  hours.  The 
petecliite  are  coninioulj  met  willi  ahoiil  tlie  abiimiicn  und  thighs,  aud  failr 
in  about  tsveiitv-four  bmms.  They  are  of  no  prognostic  value,  and  are  not 
((f  serious  inipoit,  l>ut  they  must  never  be  confused  with  the  ha-niuiThagic 
spots  widcli  appear  in  lia-nionliagic  stmillpox  ujion  the  trunk  and  oxtn?uiities 
at  aliout  tliH  »iinie  stage.  Tbese  latter  are  niuch  larger  than  peteehin*, 
varjhig  in  size  froiu  a  split  jx»a  to  half  an  inch  or  more  iu  dianieter.  and 
are  very  dark  in  ci>lour.  their  distribiition  aLso  is  enttiely  ditferent. 

The  general  svniptuins  whieh  have  tieen  deseribod  itMially  attaiu  their 
niHxiuiuui  on  the  third  day,  and  it  is  tm  llie  third  ilav  <>f  illnt^s  that  tlie 
lirsl  signa  of  the  L-haracteristic  eruption  nppear. 

Eruptive  Staijf. — The  earliest  indicatious  of  the  eriiption  appear  alniost 
jnvariably  as  sniali  pinkish  Jiiar^ulje  iipon  tiie  faee — the  forehead,  eyelid8. 
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noše,  aiid  lipH,  Ijecouuug  more  or  lesa  thickly  Btiidded.  AlmoBt  at  the  sauie 
tirne,  jierlutjKS  a  l'e\v  hours  lator,  similHr  siimll  red  sjM-vts  njtpear  upon  tlie 
wrist8,  and  in  Huecession  iu  varying  nuniljors  iijion  the  arms,  trunk.  and 
lega  Thcse  Riiiall  H]M)t8  cventuallj  develup  into  pustules.  By  thc  eud  of 
the  second  duv  atler  tlieir  apj»wirauce,  Le,  tlio  tiftli  day  nf  the  diaease,  tliev 
have  iucreased  iu  size  iut<>  red  elevaUnl  }iapulea ;  trn  the  8ixth  dav  ol*  the  disease 
tliey  liave  Itecome  vesiculnr,  and  the  ve«icles  continue  to  enlarjre  until  the 
HevtMith  lir  ei^hth  dav,  when  thej  have  roJifhed  the  size  ol*  a  pea.  and  usiially 
present  a  centml  depression  or  undtilication ;  the  veslele  is  lociilated,  anti 
conaequentIr  if  punctured  <lops  tint  dischar^re  its  entire  i-ontents,     Si^ns  of 


KiM.  ft,~M«ry  D.,  iik'-  '  - 1.  ti  »'I  ufvpr  l.«^ii  viu:cii»t<xl,  Th»  llhmCnitiou  HliciWi  thit  twoirtli  dav  o(  Ulnf<u,  and  u 
Iu  narknl  toii:i.i^t  t<<  tli^r  pn-^i-^liri^  Micctiuti*«!  uuurt.  Tlie  nni[itli>u  U  confliimit.  Cnnstltutiniial  dUtiirb- 
•Boe  w»M  graat,  auU  cutivalenc^nc«  MceMliagl;  iinitmctMl,  bul  tliu  (»tleut  ulUnutnljT  recoverMl,  though  wft)i 
panuAiiflDt  acaiTlng  ■ml  <)ill(l^lJ[]ellH•llt. 

suppuration  njay  \te  evident  on  the  eighth  day  by  the  increaaing  turbiditj 
of  the  (lontents  of  tho  vesicles,  \vliich  by  the  nintli  dav  are  cnmpletelj 
converteil  into  pustules.  The  adjacent  skin  hei-omes  inHained  and  s\V(illon, 
more  usjieeiallj  the  head  and  faee,  \vhere  the  lax  conneeLive  tiKsue  opposes 
lea«  oltrtrnetion  In  the  ^uelling.  The  evelids  are  cnnipletely  elu-.ed,  and  the 
eniption  and  tunieiaction  render  the  patieut  wholly  unrer.(»gniwihle.  The 
oundition  is  attendctl  vvith  great  juiin  anil  disc<nnlort.  nn»st  c«Jiuplained  of 
where  the  akin  is  leaut  vielding,  tnr  e\auiple  tlie  tiugeiii  aiui  toes. 

The  uincous  mondiranes  of  tlie  no«e.  niouth,  and  pharyux  are  Himul- 
tane<JU8ly  attiicked  hy  the  eruptiun.aUo  the  tongne  and  Iaryux  and  trachea, 
giving  rise  to  re.spiratorv  troubles.  The  pncks  on  the  tnngue  and  niucous 
membrane  nf  the  ninuth  are  altereil  in  appearanee  hy  the  Hiiidn  \vith  wfiich 
thev  are  maccnited. 
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The  general  conddtion  of  tlie  jMitient  during  tlie  developuient  and  progreaa 
of  the  eruptioii  is  iinportunt,  urni  tlio  eurlier  jtlia-ses  «tt'  this  stage  derive 
adilitinnal  inteiVKt  tVuiu  tlieir  vahie  in  dilferential  tliagTiosis. 

As  alreadv  st-ated,  ihe  first  iiidioatiuii  of  tbe  eruptiuu  is  upon  the  third 
day,  at  a  time  when  the  febrile  aiul  general  conntitutional  disturbances  are 
at  their  inaxLmuiu.  But  with  the  appe*irance  of  tho  eruption  a  most  im- 
]M)rtHnt  clmtige  oconrs.  In  ull  (nnuH  of  tlio  disease  the  temperature  falls, 
aud  the  general  condition  of  the  patieut  mnrkedl}'  improves.  In  the  oase 
of  8mallpox  modified  by  vact-.ination — »md  these  cimstitute  tlie  majoritv  of 
cases  met  with  in  these  davs — tlui  fall  in  tlie  teii4H?rature  is  rapid.  the  suh- 
sequent  develujmient  fif  the  rash  is  ahortive,  and  the  patient  usuallv  ]iro- 
ceeds  to  an  iiuinternii>ted  convateeeuce.  In  nnniodified  smallpoK,  however, 
the  decline  in  ten^»erature  is  slower,  the  general  relief  less  marked,  and  with 
the  progress  of  the  iutlauimation  of  the  «kin  the  higli  fever  aml  Rulfer- 
ing  retum,  tlie  tenipiiratuio  never  perhaps  having  reaehed  the  normai  (see 
Charts),  sleeplessue^s  aud  deliriiim  adding  tu  the  gravity  of  the  rji-s*;. 

AlHjut  the. eleventh  ^r  twelftl»  day  of  the  dinease  tlie  pu.stules  liegni  to 
drv  and  scals  the  process  nsiially  following  the  8equence  of  their  appear- 
ance.  A  yeUowish  exudation  takes  pkce,  tirst  upon  the  fjace,  foUovved  hv 
desiccation.  and  aetmnijjanied  by  a  charaeteristi»;  otfensive  odour.  Tain. 
tenderness,  and  Hwelling  uieantinie  gradiuiHv  disappear. 

After  a  variable  pericHl,  extendiug  ]>erhaps  to  eiglit,  ten,  or  twelve  \veeks 
or  more,  the  falling-ott'  (»f  the  scabR  ia  conipleted.  a«  also  the  deftq»iamalion 
of  adjaeent  skin.  For  a  varying  j.»eriod  the  hypeiiemic  condition  of  tbe 
sites  of  tlie  8cabH  persists,  leaving  reddish  lilotehea,  espeeiallv  marke<l  in 
cold  weat!»er.  These  ultimately  tlisappear^  but  tlie  swirring  which  i-esults 
from  destructiou  of  the  skin  persiats  through  life.  Losa  of  hair  is  conimon, 
but  the  lt»ss  ia  not  as  a  rule  peruianent,  unless  the  p^Kjks  on  the  scalp  Imve 
been  deep. 

Cduvulescenče  is  frequeutly  interrupted  by  the  tKieurrence  of  boil«, 
wbieh  often  recur  to  a  most  tniubleaome  extent  for  many  weeks.  Bronchitis 
ia  frequent ;  pleariay,  and  inflamniations  of  the  joints,  are  not  uncommon. 

ConjunctivitiH  is  a  not  iniitnjuent  (;iim]diwition.  An  ulcer  often  occurs 
(lil  tho  ciiniea,  ciminienuiiig  at  it-s  cdge. 

Clinunl  Varlations  in  Smallpo^. — It  \vill  l>e  obvious  that  there  are  con - 
siderable  variatious  in  tlie  tvpe  of  siiiallpox,  and  it  is  neces.siiry  tjiat  three 
promiuent  typea  nliould  U^  Hpecially  alluded  t(i. 

Vanoia  conjluens  is  a  term  usuaLly  applie^i  t^  t]i«*se  forms  of  smaIlpox 
m  \vliieli  the  eruption  covers  ]iractieally  tbe  \vhole  of  the  body ;  over  larj^e 
tracts  of  skin  the  poL'ka  Loiiipletely  coalesfe.  more  espccially  this  is  the 
čase  on  tlie  faee,  hands,  and  arnis,  whilst  on  other  parts  nf  the  IhkU'  ihey 
are  clo8ely  crowded  to|,'ether.  Tlie  nuicons  menihranen  and  the  lanTis  are 
usually  implicated.  High  teniperature  aml  delirium  are  i>Tnniijient  symp- 
toms.  Recoverj  froin  this  form  of  disoase  ia  the  exception :  when  it  does 
take  plače  convalescenco  ia  alow,  and  grea-t  ]iernianent  (H8tii,nirement  ensues. 

Pnrpnra  Vtirlolosa. — This  name  is  given  tn  the  liappilv  mi*e  form  nf 
smallpox  lielieved  tu  be  aHSociated  with  the  ha^monbagie  diathesis,  and 
vvhiuh  \i*  cbaraeteriwd  by  extensive  hiemon*hagos  into  the  skin,  and  t.f 
intemal  pjtrts. 

l'ariola  hmfnorrhaifica  pustufosa,  au  the  name  iiiiplies,  associates  the 
hsemorrhagea  with   the   ordinary  eruption   of  HnirtlljJox.       Ha^morrhagea 
weur  in  the  papiiles,  and  also  in  livnd  spots  on  the  triink  and  linibs,  am 
the  condition  of  the  guma  resembles  that  seen  in  scurvy;  bleeding  froi 
the  noae  and  rectum,  hiematuria,  aud  iu  \vnioen  metrorrhagia,  are  frequent-' 
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The  initial  8}iJiptonia  in  this  varietj  are  severe,  the  secoudar^  fever  usuallv 
low  and  accMiuj.iiiiied  by  great  proelratioii.  Both  foruifi  of  diseaae  are 
almost  ahvavs  tatnl. 

Varioloid, — Variidoid  is  the  name  eoinmonlv  gi\'en  to  a  form  ot"  8niallpox, 
uiild  in  ctturse  and  short  iu  duration.  and  which,  in  fact,  is  the  tonn  th^t 
the  diseaso  conam  ml  v  trtkes  \vhen  itattacks  those  wlin  ha  ve  been  ])reviously 
vaccinated.     The  temi  "nuidified  8ma11iiox"  i»  etiuuUv  applicable.     Vac- 


Fia.  S. — Jame«  b,,  Mgnl  44.  iU<l  bi>t\i  vurcinalt-d  m  iitfiincjr,  orm  [Mini  MtAr  lN«rliig  fviilcno*  mF  tlic  fftci.  ami  ht« 
hatl  tm^n  rv%'iiccli)«t«^l  im  tttK  sKCun-l  ur  Uilnl  ilBy  of  lociibitlou  of  BDiallpul,  tiro  plM««  d^vvlnpln^;  rklrljr 
w«U.  Th«  '•mptluii  U  v«n  t*rtxth  «!■>  of  illiieM)  to  be  «ieJttnllnKly  upanf,  and  tb«  i-ouvlItaUonal  <yni|it<>int 
»»»PO  irtfllri^ 

cinatioti  (/y.r.)  pnitects  un»st  irmsoub  c;<Mn]d»*teIy  for  a  eertain  k>n^th  nt' 
tiine  froni  snialli»o.\.  )nit  the  longer  the  term  of  year8  since  thiH  pro- 
tection-  vina  afiitrde^l,  the  le«.s  will  it«  iiiHuence  be,  conseipientiv  the 
temis  •'  varioloid  "  or  "  nnitUtie*!  sniallpos,"  nnder  which  are  incliule*!  aH 
theeo  miNliticiitionH.  uiimL  U?  n?garde<l  as  compreheuHive  unes.  (Jmierallv 
«^»eakin<;.  the  initial  8ynipt(»nLH  do  not  dilfer  froui  thuse  already  described. 
Thev  niav.  ho\vever,  l>e  nf  shorter  duration,  and  the  illness  mav  termiuate 
with  tljo  upt>earauce  of  a  pimple  or  two  upon  the  face  or  vrist«,  the  tem- 


^^H        perature  fallin 
^^V         the  illiHvss  \vitl 
^^^1         sidetvti  ]iat.lii)^ 
^^H        alreadv  iLescrili 
^^H        &aid  by  aiithnr 
^^H        not  inVrei]ueiit. 
^^H               Tlie 
^^H        cum|»letely  at 
^^H        Bteatl  of  follov 

^  ahruptly  to  the  nornial ;  indeed, 
1  ipther  ca.sos  of  .smallpoA  tliere  wi 
Tiuiiiimii^  in  na.spR  Hurli  as  tlipse. 
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pAtient  moAiiing  iinil  delirious  ;  nuuieniuK  dark,  lj»'iiioiTl)Hptc  spoU  cm  l\w  I>Hck.         ^^^| 
chffstt  and  leps  ;  eruption  evident  abuut  llie  ton^ue,  M>ixte.s,  bloodlike  on  lipu  and               ^U 
te«th  ;  ofCJisioual  etiorts  to  voniit,  jmlient  constanllv  ffrindinjf  her  teeth,                                ^M 

The  »TuptioM  progrensed  in  the  usual  wny  fluiing  tlie  next  twenty-foiir  liours,                ^M 
the  imtient  in  llio  nieantiine  rt^niainiiig  more  m*  le.ss  deHriitUK.     Stutit«  sleep  litid                ^M 
been  pixx?ure«i  after  bromide  of  potnssiuni,  but  when  awako  tlie  pntient  r*'quin>il                ^M 
careful  restraint  to  prevent  lier  rubbing  or  scratirliing  the  aHecterlparts.                                 ^| 

Nunierous  bullip  conLaining  blood-stained  serum  ap{»rent  about  the  fac«.               ^| 
Sereral  of  theee   have  \teei\  rubl)«d   by  the  patieiit,  leaviiig  large  abra^ions  on                ^M 
various  parts   of  the  face  ;  a  similar  eondition  exists  on  the  i-ight  \vribt.     The                ^M 
oough  continues,  and  is  relievetl  by  8nraying  with  glycerine  and   tannin  and               ^M 
ctilorat«  of  potAsh.     No  further  hivrnon-hagic  spots  liave  developed.                                 ^^^H 
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Tl»e  subeiequent  progrt-ss  ot"  the  tase  coriespogds  with  the  description  already         ^^^B 
X.\v»t\.     The  patienl  diet)  on  .July  lini,  the  eleventb  dHy  of  itlness,  praclicaUy  at               ^U 
;.h»  commeneement  of  pustulation.     The  eounie-  of  the  temperature  utiilst  under         ^^^M 
Dbeervation  is  9ihijwn  on  the  chart                                                                                           ^^^B 

Cake    II.— Sarah    P ,  aged   IS:    unviK-cinnted. — The   uhule   course   of   tlie           ^^^B 

dispAse  in  this  čase  »'as  inild»  8ee(»nd«ry  fever  lasting  onIy  Jilx)Ut  eight  day&,  as                ^M 
nidieated   by   the  ohart.     Thf  teiniK^raiui^e  having  regajiiei^l   the   noruial,  con-         ^^H 
vulescence  v,as  uninterrupted.                                                                                                        ^^^H 

Cahk  IIL— Jane  W- ,  aged  :i:i ;    unvaccinated. — Tlie  čase  derives  inteivst          ^^^| 

From  the  circuntstanre  that  tlie  patient  camc  under  ubs<;rvAtinn  on  the  tirst  dav          ^^^| 
nf  ilbie&s,  an<l  the  coiirse  of  the  ten-ipemture  is  con8e<|uently  lecorded  from  the          ^^^B 
'oniinencement  to  the  terniination.                                                                                                      ^M 

The  disease  took  the  cuntiuent  form.  was  attended  with  hieinorrhagic  fipotB,  and         ^^H 
LU  the  Milient  ]itnntH  re^ieuibled  l*ase  I.                                                                                          ^^^| 
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^^H                Casks  IV  and  A'.— The  ccum-  of  fever  m  two  more  confluent  cases  are  in-       H 

^^H           Hicated   in  the  cnses  of  Louisa  H ,  aged  T,  and  .John  P ,  a«ed  39,  both       ■ 

^^^B           being  unvaccinatocl.                                                                                                                  ^M 
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In  itini-ked  contraat  Ut  these  may  be  placed  the  caaes  of  the  disease  nio<li(i 
vdciination.     The  duriition  and  severit.v  of  the  illnesses  are  i'airly  indtcated 
e  eours«  of  the  fever. 

Ca*E  VI.— Henry  N ,  aged  21  ;  vaccinated,— The  illiiess  comnienced  on  t 
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momine  of  Julv  i6th  with  violent  shivering,  followefl  by  intense  hendache,  pains              ^M 
in  tbft  nark  and  limbR,  nnusei^  aiid  vomiting.     On  tbe  iiiorninK  of  tim  18th  he               ^H 
oh«ierveH  some  faint  snoU  on  his  face,  and  ho  was  nclniitted  to  hohpiUil  on  Julv               ^B 
19th  with  n  few   smali  Bhotty   papules  about  tlie  size  of  a  pma  Iieud,  but  witli               ^| 
distinct  areola  on  the  face,  wrisU,  and  arnis.     On  t!»e  lower  jmrt  of  the  al)floiuen               ^H 
nnd  the  upper  part  of  the  tbiphs  were  scattered  a  c<>ifsideral»le  num»>ei-  of  some               ^H 
I>etechi!e  ;  these  were  also  met  with  on  the  sides  of  the  body.  extending  up  to  the              ^H 
axilhe.                                                                                                                                                ^1 
Oq  July  20th  a  few  of  the  spots  on  the  face  wepe  vesicuiar,  the  others  di7iDg              ^M 
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up,  tliosc  on  the  arms  and  hands  were  moi-e  8hotty.  and  a  very  f©w  more  j>ai>ules         ^^H 
had  appeareti  on   the  biick  and   leg*.      The   petirchial  rash  liad  alniost   »^ntii-eb'               ^1' 

JnJtf  21^^— The  vesicloa  on  the  fat^  had  become  pustular,  buttery  yelloM'  in               H 
colour,  uinbilicatecl,  temperature  subiiormal.'                                                                                  H 

Juh/  2-2ft<i,  TAn/.'~Vn>stysfi  satisfattoo',  petechiiP  stili  faint!y  discei-nible,  the               ■ 
eruption  drving  and  scaboing.                                                                                                               ^M 

Coniplaint-s  of  the  tliroat  feeling  a  little  husky,  a  condition  which  ceAsed  to  be               ■ 
nienlionrtl  after  twenty-four  hours.                                                                                                      H 

Thf  course  of  tlie  t^ini>erature  iti  a.l'ew  t>^MWl!  cas&  ih  iiidicAted  on  the        ^^H 

cllftrts  of  Cases  VIL  to  IX- :—                                                                                 ^^M 

Jane  W ,  aged  12  :  M.  W ,  aged  14  ;  Matilda  B-  -.  nge<l  15.                          ^^H 

In  each  čase  tlie  eruption  was  extreinely  spar»e.                                                             ^^^H 
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^^H              In  couuection  with  the  differential  diAgnosis  ol*  8mallpox,  difliculties        ^U 
^^B        are  ouIy  likoly  to  ariHO  in  the  curlv  stages  of  tlie  tlisease  when  there  imiy        ^U 
^^B         he  HOine  duul>t  as  to  \vhf.ttier  or  not  the  čase  ia  a  .severe  une  uf  meosles,  <^f  _^^^| 
^^H         typhu8  fever.  or  oi'  intiuenza.                                                                               ^^^| 
^^H              The  practitioner  wil!,  of  course,  bear  in  niind  the  prevalence  or  otherwise  ^^^B 
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it  smallppx  in  the  vicinitv.     He  will  slIho  note  carefullv  the  condition  of       ^M 
the  patient  in  regard  to  vaccination,  and  he  iyill  eousidor  the  age  of  the       ^M 
iatient.     It'  the  čase  is  one  nf  luoaslcs,  trne  of  the  nujst  hel]ttul    thing«        ^M 
vhich  lu^  fiin  havo  re*,'ard  to  is  the  t^ourHe  of  the  Tever  during  tlie  ilhiess.        ^M 
In  bviuallpoK,  witli  tlie  appearance  of  the  eriiptioii  on  the  third  day,  the        ^M 
temperature  will  begin  to  drop,  and  tlie  general  sjmptoms  for  the  next      ^H 
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B          fewenty-four  houn*  will  be  j5reAtly  ameliorate«!.     Witli  menslea,  ou  the  otlior            ^M 
hatul,  tiie  teiiiiK?nitui"e  will  iviimin  lii;^'h.    TIih  liistorv  of  tlie  vnm*  nIiouIiI  lii_»l|>             ^H 
liiiii  t"  (lecide  betweeii  siaalIjMjx  ainl  U}jhu8  1'ever,  pneuiuooia^  ur  iutlueu/ii             ^^ 
duiiug  tiie  i»re-ernptive  ntage,  and  there  shoukl  be  uo  ditticulty  wl»fttever  in            ^M 
(litterttntiating  a!t,er  tlieernptum  bas  appeured.     Some  coufusion  tre4iiently            ^U 
arise«  between  the  highly   moditind  ojises    ni'  hijj(lI1imix  aud  (:Iucken-iM»x.             ^M 
llere  again  tb*>  conditiou  of  vaceinatiuu  aud  tlit^  age  of  l\w  ]Hitit^nt  nawt             ^H 
be  tirst  conaidfied.  t<»>retber  witb  ihe  pre-seut-e  or  aKsence  ol"  sumUi>ox  in              H 
the  vicinity,  but  the  distribvitiim  and  the  chaivater  (»t*  the  i*ash  vvill  tiirnish              H 
the  Hiifest  guide  in  these  highlv  ujoditictl  cases  of  smaUpox,  conuerning              H 
which  d<mbt  luight  arine,                                                                                                ^M 

":<^  1  n        %         VI        vn      -VI 

[I       IX        ^        xr        icir           ^^H 

•"•'•   ^\l  ^\\l\l  K  3[^.'f'.^!7  K  l\^\\\\l,  7  II  ij7llll3  7  K  3  7|l( 

jM'/  jljIiilJ  7\U  iir  n  .1  7  II  JiTin  3W.(  5  "\\\\i  "ni            ^^H 

"*'  -L_L      i  ' .    ■  r       ji'    "i 

i                                     '  '  '    '          ^^B 

-j 1-     •*r-4     "H-             ^^B 

•"♦  X     1        1 '  '  *                         T 

1  ,                                                            ^^^^^1 

iT     U     1 1  ^T             l"           i 

^T     t   ^                                                         ^^^^^^ 

r  1  1       1 1          T 

^^^ 

lili                                           1 

^^H 

lil                                           1 

^^^ 

,            lit'                                              I 

1 T ^^H 

f                                                ~1 

3""^  i X 

^^^^^^H 

^^^^^^^^1 

"T"             t                                       ^^^^^H 

'°'    :  1:  T  ■  ■ : : : :  T : " :  ■ : : :  — rt 

1                       t  1                                    ^^^^^^ 

^^^^^^1 

t           I 

t     t                                 ^^^^^1 

^^^^^^1 

1              i                           ti                  ^^^^^^ 

—       _.  J 

I                                          .      .      |.             ^^^^^ 

X                                        ^^^^^^ 

* 
* 

1     t       t      X       "       ^^^^ 

7   L      1     1      rit                     ^^^^^B 

oa  iT^^-  ^hl™-  '\h  1r 

i  ^  1    ^  i  /          r                        ^^^" 

^^  ±__.    1        \    ^\    \\\  M  i\ 

li  M                .                        ^^" 

X 11---    -      i~  T      7! 

7                                       ^^^ 

1: XX-  .       i    JL     t 

'  1          f                                         ^^^1 

4: XXII-           t  '  t~X 

P7  X  T      T  T                    r-  TI     T 

^  XX X---'         ¥x--4i 

1                        ^^^^^^ 

X._ t:..            tj:    X 

^^^^^^H 

^^^^^H 

M     1             1            T  -m — T ' 

^^H 

1 

s 

f. 
1 

1 
t 

*a 
I 
i 
i 

1 

Čase  v 

In  snch  cjise«  of  sniaUi>ox  the  enip 
m<l  the  arnis.  very  Mj«rHC  indetnl.  if  a 
»f  itH  apjtearauce  huM  alreadv  Iieen  alJn^ 
Vit  h  ehioken-pox  at  c<irrea]tondiug  sta«. 
«<e.  anns*,  and  wi*istj*,  Imt  the  bulk  of 
he  Uick.     In  the  eariv  ve-sieular  sta^?.* 
u|ierheiiil  titan  thuse  of  Nniall|Mjx,  i'esei 
*'requently  ihejM?  vesieles  break.  leaving 
L  child  haa  aggravale<l  it  by  ruldnng  th 
ilueraled  surtace,  n<>t  niilike  that  pr»MliK 
ml  eertainly  more  ^uin^rticial  than  the 
lie  coexi8teDoe  of  the  various  stagea  of 
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Lion  is  niainly  on  the  faee.  vvrist«,       ^^^B 
t  ali.  on  the  bnok.     The  soquence              ^| 
led  to  and  its  thanicter  descriVjed-              ^| 
fes  the  eniptitm  luav  also  l)e  on  the              ^| 
it  will  be  on  the  tnink.  esji©eially             ^| 
\,  the  TesiiduH  are  ve.ry  ninch  more              ^| 
ibliiig  bliater?  from  niinnte  scalda.             ^^ 
in  severe  ca.sos,  and  e8]^»ecia]1y  \vlien             ^| 
e  clotliing  agaitiHt  it,  au  a.Hhy  grey             ^| 
ed  by  a  bum.  larger  in  ariNi  perhapK,              ^H 
eruptive  pix'k  in  mtKiiHed  hmalIjH>x.               H 
the  ernption  \vin  alHO  1>e  noted.                    H 

■ 
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^^^^^P         In  almost  ali  stnallpoK   oiitl>reak»,  numenjiis   iiiHtaneeN   ontne   iiiuier      ^M 
^         notice    in    wliich    the    siualliH»x    jiatieut    lias    smight    tlie    protectiou    ni       ^M 
^^H          vacciiiatiou  s(»me  tirne  atter  exjM>sure  tn  inl'ecti<»n.  aml  had  bi-»en  vaoeiiiattMl'      ^H 
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t  some  iieriud  during  the  Btage  of  incubation  of  aiiialli>ux.     This  circuui-      ^| 
tance  has  givcn  rise  to  the  not  iincoiiimon  casea  in  which  vaccinia  and      ^| 
»odilied   Hniall]H>x    are   cimciirrent>   that   is   to  say,  caises  in  which   the      ^| 
accination   ruus  its   course,   more   tir   less   in    tlie  norrnal  way,   nt   the      ^| 

ex|M)9e(l  ought  eertaiuly  to  be  revaccinated  at  the  earliest  oppurtunit}',  and 
if  timt  vncciniition  tnkes  place  withiii  three  du.y8  the  imtient  will  prob- 
ablv  be  altogether  protected.  II'.  on  the  other  hund,  the  vaccination  bas 
l)eeu  delaved  for  froui  between  the  second  to  the  eiglith  dar,  the  prob- 
abilitj*  18  that  tlio  attack  will  be  raoditied,  but  atter  niue  da}*8  it  is  too 
late,  and  the  prutection  eanuut  be  relied  upor. 
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Tbere  isy  boverer,  someUung  moče  to  be  aaid  npoo  Uns  extremely 
inteiesdng  gnestion. 

Dr.  Boberts,  of  tbe  Citj  SmaUpfii   HospHal,  as  «  matine  practii 
▼AocinAted   200  patients  odmitted  to  tbe  smidlpoi  hoejiiul  betmen  t) 
aeooDd  and  sixth  dajs  of  illnem    Two  uf  tbe«  eases  irbo  wete 
before  tbe  eniption  appeaied  had  oonciirreait  vacciniA  and  ZDodified  smalM 
pox.     TwD  oibers,  vaccinated  on  tbe  second  dav  of  the  ernpCkivi,  oltifnatttl] 
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i]evelojK.'fl    vaccinstion    vesicles,   the   sumllpox    rtiinuiig   a   very  luoiliti 
coiirse.     The«e  were  the  oiiIy  re.sults  obt-aiiietl  out  of  the  200  esiteriiiien 

It  it*  geuerallj  accepted   tbat  cases   of  doubttul   diagnonia   'm    wh 
vaccination  ha**  l*een  »uccensfullv  j)erforme(l  are  eases  of  8ome  illnens  other 
thaii  smallp*-ix.  hut  in  the  cases  noted  there  is  no  doiibt  as  to  the  diagrtosi 
nnd  iiuleed  similar  incidenti?  have  occurred  dnring  most  of  tho  t.'x 
imtbreaks. 
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Prevention. — laolatioa  aad  diaiafuction  aloue  would  be  futile  in  limiting 
the  e.Ktension  of  siuaLlpox  ;  this  wiis  so  protbundlv  felt'in  pre-vacciiiation 
times,  tlijit  inoculiitiuu  of  the  diseaae  itself  wa3  reaorted  to,  Hiuce  experience 
8howed  tht!  inoouliit*ul  diseoiie  to  he  much  milder  than  \vlien  cmUracted  in 
tht'  visual  \vay,  and  inoculation  wa8  acc«ptod  iu  the  hope  ot"  eacaping  the 
ordimirv  severit/  of  the  acourge. 

Preveution  of  8mallpox  is  found  in  vaccinaLion  ;  the  degr^e  of  proteclion 
depeuds  iipou  the  efficirncr  of  vaccination.  This  sulijcct  is  fully  dailt  with 
in  the  articlo  Vaccination  {qA^-\  AdininiHlnitive  uieasiires  of  a  strini^ent 
kiud  are,  however,  uece38ai*y  in  hiniting  the  extension  of  8njallix)x  in  thii* 
countij,  on  aocount  of  the  difficulty  or  indeeil  impossibilitv  ofextending  to 


/■ 


Fio.  7.— Sfinnii  M.,  aged  39.    Twelftli  Unj-  of 'Iihcimi.     Hi^prtMonU  tim  custutiiar}'  uoviirU}'  tti  mu 

uii\moc)niiti-il  itun. 


the  euure  pupuktiou  the  eouiplete  safegnard  which  efficient  racAjLuation 
afifords, 

Why  is  it  that  small]»ox  \vheii  imported  iuto  a  district  sonietiraes  takes 
on  an  epiilentic  form,  fitt»i.kintj,  it  niav  U',  hirge  ninal)er8  of  [uMiple,  and  at 
other  timea  or  iu  nei;j-hh'niring  jtlaces  at  llie  name  tirne  the  iinporlatiou  is 
restricted  to  a  relativelv  triliiii-:  ituml»L'r  of  jieople  ? 

Tt  is  not  iiaproliahle  that  thtTt^  mav  l)e  certain  CTiditiima  of  climate 
which  are  rotm-  favourable  to  sniallpax  than  others,  hut  there  is  no  reoson 
to  snpjiOHe  that  in  theBe  latitudes  differeuces  of  tdiniate  atlect  iho  incidejice 
of  the  diseaw  at  ali.  in  fact  diffmmt  outbreaks  of  sinall])ox  have  reached 
their  re^pective  niaxiinma  muler  verj  varvinu  ^*elLsonaI  {.niHlitions. 

The  reason  is  rather  to  be  sought  in  the  circumstanc^s  attending  the 
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in»]M)rtatkm8;  in  case8  in  \vliic."li  thr  infected  person  Irns  liy  good  tortuna 
been  in  cuutact  only  vvith  tho  vnocinaled.  and  whfn  his  illnesM  is  Jl«(*(ivere<l 
at  ttQ  early  stage,  aud  Iie  and  aH  tbiugs  liktdv  to  be  infected  aiv  pi-oiupUj 
removfid  anii  dealt  with,  tJieii  it  is  ea,sy  to  undentUiud  that  then*  wmild 
]»H  no  extenaioij  of  tbt*  dist^as*^ :  or  again,  by  i'xtrt^me  wateht'uliiPrtK,  aud  by 
jiifinipt  indlation  of  aH  Ihose  who  mav  have  been  infectfd,  and  revaccinating 
aH  \viin  inav  have  UfU  iu  coutact  witb  ibnui,  the  (»utiurak  \\\\\  b*'  Hniiteil; 
Imt  sufli  nK»asurcs  aro  not  ]to.ssii»lc  in  aH  cjisrs,  anti  it  is  wi.sy  to  nndrrKtand 
that  if  j>ei*sons  whUst  actuall/  sullbrijig  froni  yinalJpox,  and  trum  negligi-nce, 
or  fnuii  ignorance  of  tbe  nature  nf  tbfir  Ulut!t?s,  Lave  t'oHi>wed  their  nsual 
avocations,  or  trave Hcd  in  pitbHc  convevances,  or  even  visited  placvs  ot* 
public  fnt^rtaiinnent,  an  fxtensioii  »»t*  tbe  disejiae  niiiHt  foHow :  agaiii, 
iustancuB  are  fre([uent  in  \vhic!i  the  patient  ba.s  biiu  at  home  lor  a  tirne,  the 
childven  atteuding  school  jierbaps,  adidts  and  bidgers  going  to  tlieir  busi- 
ness,  the  niotbrT  di\iding  her  attentiiai  U;tween  the  jMitient  and  the  shop. 
infected  Htieu  and  other  articles  aent  away,  visitors  calling  at  the  house : 
tbese  are  the  tareiunstvince«  whitdi  Hutticienth"  exidain  wliy  in  fche  one  čase 
tlie  dif^ease  take«  liohl  npou  a  towu,  and  why  in  another  CAse  the  outbivak  is 
8t»ou  sajiprcssed. 

Tbe  niKst  eaierul.  patient,  and  tactfiil  iuquiries  are  necessarj  in  traciug 
tbe  eoniicctions  bet^een  cases  ot'  8inaHpox,and  it  is  onlv  ity  thest^  inquiric8 
that  fresk  ea-ses  fjau  l>e  discuvered  iu  the  early  stage^  and  tlmt  nainsing  hnks 
iu  tbe  cliain  of  evidence  connecting  casea  together  e^n  be  fouud.  It  is 
desiml»le  that.  b'gis]ation  sbould  inipoBe  a  i>enalty  uix»a  responsilde  persons 
\vho  wih"nlly  \vittdiold  infurniatiiai,  or  kuovvinglv  give  false  infoiiiiation  iu 
anHwer  to  iiujiiiries  niude  by  the  nunlical  nilicer  of  lieidt!». 

It  iH  a  giMul  roiitiut*  praotiee.  that  \vbeuever  a  ease  i>f  sniaUpos  is  uotiBed 
luider  the  tenns  of  tbe  Nntifit^atitm  Act.  or  discovered  by  uiembers  of  tlie 
stati",  the  jiatient  nhonUi  ia'  at  once  ren»oved  to  hospital.  the  house  di«- 
infected  tlironglmut,  the  beddiug  and  elotbing  removed  to  the  disinfeeting 
Htatioi).  If  tla*  Imdding  aud  clothing  reipjire  to  be  de»troyed.  a  lilieral 
coniiKMiHatinn  Hlnfuld  be  paid  umUr  the  teruis  of  tlie  l*ublic  Healtli 
Act. 

Tbe  n»onifi  ahoiiM  be  stripped  of  wall-paper,  vvliiclj  if*  removed  and  biirnt. 
Speciul  inspecturB.  ex])L'riem;ed  in  the  work.  shauhl  visit  the  hou^es  to 
ascertain  preoise  parti<nilai'K  an  to  the  vaeciuatiou  of  the  inuiatea,  visitora. 
and  neighhiiurs^^iud  alM'  endeuvimr  t't  titnl  nut  aH  tbe  ^ktrous  \vho  have 
been  in  contact  \vitli  ttie  patient.  Ni>tiee  slmnld  l>e  nent  to  tbi;  vnecinatiitn 
oHieer  that  ttie  imvah  lias  openinHl.  anil  lull  partieulars  ot"  ali  coutaets  alKii 
sent  to  liiui.  TI'  liiiv  persnns  living  in  ollier  tinvns  have  vi.sited  the  |>atieui, 
iutoruiatiuu  niust  be  at  ouce  seut  to  Lho  loedical  ntheer  of  tbe  district.  aud 
notice  Hent  to  the  school  attentled  by  the  children  (if  auy),  precUidiug  their 
fnrthor  attendanfo.  Ahaenteo.M  froni  schonl  or  busineaa.  ciaas-matea.  or 
vvork-inates  of  tlie  patient  niust  lie  songbt,  anil  \vheu  neeessarv  notice  seut 
to  tbe  cinploverH. 

A  speeial  effurt  uiusi  ]»e  ntade  U*  indtice  other  inniates  of  the  house  who 
mav  bc  cnipbDyed  in  large  \vorks  nr  nftiees,  ctc.»  to  Ite  revaceinated.  If 
they  rc^fuHt!,  an  intimation  Hhuuki  be  sent  to  the  euiployer  that  it  is  advisable 
for  thern  to  remain  l'n»ni  \vork  fur  fonrteen  davs. 

Tbe  infecled  hnuse  luiibt  be  visited.  and  aU  contacts  visited  every  day 
for  fourleen  davs.  aud  e\ery  fe\v  davH  f<*i'  anotlier  ]n*riod  of  two  \veek8,  to 
ascertain  if  auv  (nrthrr  sickness  (»ccurs;  and  if  anv  uihnent  is  rejmrted,  a 
mediujil  ollicer  slionld  ^isit  tlie  hick  perHtai  fortli\titb,  to  at^ertaiu  the 
uature  i^'f  the  iHness. 


234 


SiIALLFOX 


Ttiese  requirpinent^  mnke  tlie  selection  of  a  site  clitiicult.  more  e6peciAlly  n&  n 
large  areti  of  vaouut  land  is  tiecessarj'  aruund  it,  approximat«ly  witliin  a  radiuKof 
4tH>  vainis  or  upwanls. 

It  roust  W  rfiiif-tiibered  also  that  lueAns  iiiust  t*e  taken  to  prevenl  future 
enci*cw*cliuients  uptm  this  lami  Uy  clvelling:«  or  buildings  likely  to  attract  i>e*ip]e  to 
the  vioinity. 

Cftnštfurtion. — The  liospital  shonld  l>e  ronstructerl  upoii  the  pavilion  Bvstem, 
and  in  confonnity  to  tlie  well-kin»wti  prinoiples  iii  tegftrd  to  ligiiting,  veiitilation, 
cubic  and  \\t*or  spaccs,  ctc,  ;  it  sijoula  contain  a  lil)eral  inargiii  to  iUlow  of  the 
isolation  of  subpected  ca^ies.  and  it  is  aUo  nectfijsar}'  to  »lake  provisiou  for  the 
teii>IKiniry  accouuiioflation  of  (jersons  w1jo  have  been  in  iiitiniatc  coiitact  witli  the 
patient  lwfore  removai.  Hence  a  citv.  say  of  250,(XK)  inhahitants,  should  have 
always  available  not  less  than  fifty  b«is  for  the  ai)propriatti  isolation  of  the  inoi- 
dentjil  nases  of  8mallpox  \vhich  are  Uabie  to  )x*  inipjited  into  siich  a  towii,  na  well 
as  those  who  have  Vieen  in  iiroiiKUat^^  eontaot  vith  them.  and  alno  for  the  acoom- 
modation  of  suspect^ed  rases.  ancl  it  is  not  less  nece.ssary  that  nieans  of  nrovitlins 
more  extended  acconmiodatiott  (should  bo  avaihible  to  nieet  emergencies  whicn 
may  ari«e. 

Ad»iini^fy'ffirin,—\XitU  regard  to  the  adiiiinisti-ation  of  a  sinailpox  hoKpital 
thoi-e  are  iK>ints  requiring  att^^ntiou  iii  additiou  to  those  common  to  oixiinary 
huspitats  for  infectious  diseases.     Perhnp«  the  uiost  importflnt  are  : — 

(ff)  The  revaccination  at  the  tiine  of  ent(M-ing  upon  their  dutie-s  of  aH  persons 
engageil  npon  the  preniises,  vvhetlier  n'guhtrly  or  only  tentporai*ily  at  work,  and 
no  niatter  \vhat  the  character  of  the  o(?oupation  may  be. 

(fj)  The  othnis^ion  of  visitors.  It  btteonips  ncces-sary  from  tirne  to  tinie  to  admit 
visitors  to  jMitieiits  in  the  hospital.  Tfns  shoiild  Ije  pennitted  only  under  urgent 
and  exceptional  i-onditions,  sucli,  for  exatnple.  as  tliose  in  \vhich  the  patient  inay 
'\)e  in  f.rtrvmU.  Visits  should  be  iiiiniinlHtid  as  far  as  [»sHible,  andf  the  visitor 
should  Ihj  !equired  to  lx;  revacein.ited  (iiiiless  tliJs  bas  i*etently  l>een  done),  to  put 
on  suitable  hospital  ulotliinu  during  ihe  visit,arid  to  take  a  gtK^l  di»infecting  l»ath, 
anri  resurao  his  own  clisintec-ted  ohfthing  before  leaving.  As  an  alt<?rnative  lie 
should  Ije  detained  in  the  isiilation  section  for  fourtoen  days  after  vaccination. 
iVoniiscuons  visiting  is  wholly  inadiuisAible.  Every  information  »hnuld  l>e  given 
to  relativen  and  frionds  at  a  buitable  phice,  in  order  to  avuid  the  i'isk  inseparable 
from  Ansits  to  the  hospital. 

(rl  No  articlesof  any  kind  sltould  be  sent  out  from  the  hospital,  and  lettere 
written  by  [Mitients  niiist  be  t.arefully  disinfeeted  by  dry  heat. 

(f/)  Niirse-s  and  attenihinls  oJf  duty  and  on  leave  nuist  take  the  usual  j)re- 
cautions  to  gaard  against  t'arrying  infeotion  fmm  the  hospital.  r)isinf4«:ting 
baths  should  be  taken,  and  clean  tlothing  \vora  before  mixing  with  their  friends 
or  the  pubhc. 

In  ntany  boroughs  and  sraall  distiict"*  the8mallpox  hospitAl  i«  an  adjunctof  the 
fever  hosi>ital,  aiirl  is  nuitroUed  from  tlit*  sainf  administrative  hlock.  Xo  douVit 
this  plan  is  adoptod  for  r-onvenienre.  and,  owing  to  tlu*  niritj  of  ftmaUj>ox  visita- 
tions,  the  arrangenipnt  caimot  be  altngpHicr  i'i)rHloinnpd  in  small  districts.  TIm 
exiJenbe  and  ineonverrieiice  atteuditig  th*'  ujike^jt  of  u  hospital,  tor  which  perhaiis 
for  yeara  there  may  be  no  use,  is  nut  to  ba  iust  sight  of.  At  the  sjime  tirne  the 
arran^enient  is  not  one  to  be  recoimuiended. 

It  IS  a  gre^t  safeguard  to  luive  aI*iind«iK'e  of  room,  not  only  for  iiotual  ca^ses  of 
»mall|X)X,  but  for  the  isolation  of  doubtful  mses.  and  for  the  t-oinplete  isolatioi*  of 
families  fn>iii  \vhioh  a  ca^^e  of  smallpos  Ims  been  tnkcn.  This  latt«r  qUH.stiim  Ifads 
to  the  eon.-^idoration  of  the  pro^ision  uf  speiial  aectmunodation  in  quarautine 
liouse.s  whei(.'  jieupln  may  be  kcjU  under  obser\ation,  There  is  clearly  an  advau- 
tiige  in  reuioving  tiicni  to  wards  rimnectcd  witli  the  hospital,  provided  that  they 
are  vvilling  to  go  and  an'  wdl  eonduetc.'<l.  It  \s>  mneh  eat^ier  to  induce  them  to  go 
uitli  the  iMitient  than  to  go  l^tanntjier  ^li^lriL•t  iiistiUition.  If  the  wages  of  the 
bread-winners  are  jiaid  tliere  is  iisuany  \ery  litlle  riilhcultv  on  this  heiul,  and  it  is 
far  better  that  this  fiavnicnt  shimld  Ije  itnide  than  that  grave  risks  -should  l»e 
incurred.  Tln^re  is  no  s|»eoial  advantage  in  obtaining  large  dwelling-hoiisf.s,  and 
transfrrrijig  to  tliese  dwelling-houses  familit^s  from  wliich  a  čase  of  smanp<"ix  Iih:3 
l>eeri  Irtketi.  Ttl[^s^l  fauiilies  can  be  equally  \vell  i-evacciuated  and  kept  under 
observalion  in  their  own  horaes  in  the  nianucr  aln'ady  describe<l. 

The  great  objeet  to  aitit  at  is  tn  mitdiiiise  the  means  of  eommunication  of 
intinmte  eontacts  \vith  the  |>ublic.  U  is  irnpossible  to  remove  and  isolate  aH  of 
Ihem,  and  indeed  it  is  quile  unnecesMary  that  such  a  thing  should  be  attenipted. 

Čare,  intelligence,  and  taet  m  ust  be  exercibed  in  tlie  niattcr,  and  it  is  not 


<lnr1v«a  InterKt  trum  ttie  tnct  tlut  rtsvaccinatton,  perforuivd  ffiglit  (lajriaftnr  inc<i|itlati  (if  anuilliiui,  rnii  )U 
CDUnR  iind  9rMetitly  nHidin«]  tbc  dlantMi. 

The  f<inowiiig  tnble  TK)  is  intercatinj^,  sliovving  the  miml>er  of  casts*  of 
8i]mll)x>x  iuipnrted  iuto  LiveriKJol  duriug  eaeh  of  the  last  twenty  jears,  Jilso 
the  numl>er  of  patient**  in  the  citv  during  that  peri<^Ki.  and  the  proportion 
reiucived  to  hospital.  Table  V  show!4  tht;  caees  and  deaths  during  a  louger 
period. 
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(X)  SmitUpox  in  Livfrpool,  1881  tu  1901. 
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Treatmbnt. — As  already  8tat«d.  attempto  have  Wn  made  to  check  the 
eourse  ut*  smallpOK  by  vaccinatiou  afu*r  ihu  initial  stagu,  and  the  eruptive 
8tAge  has  been  enteredupoo;  these  atteut})tH  luaj  bir  regurdetl  aH  futile, 
Hiuoe  Lhere  is  no  sutticieut  evideuoe  to  Bhuw  tbat  auy  rcault  hati  t'olluwed 
the  ex|^teriment.  There  is  no  spetilic  Lreatnieut  to  Ikj  a*loj»U?d  with  a  view 
to  otitting  short  tlie  utlack.  and  tlie  progress  and  severit)'  of  the  illuuss  will 
depend  altogether  upon  tho  etticieucy  of  the  vaccinatiou  the  patient  iuay 
have  imdergone,  aml  the  tirne  whicli  hiis  elapat^d  since  its  perfonnance. 

A  careful  treatment  of  s^inptoTUB  upon  general  principlea  will  do  mucli 
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Nuiturka;  U!<ri*c«in«t«t. 


towartls   luiti^ting    the   suffering   and   protnoting    the   reooverj   of   the 
]iatieut. 

From  tlio  conimeui^^Jinent  the  ]iatient  Bhould  he  kept  iu  an  airv  and 
vrell-ventilaUid  ward,  the  temperature  of  which  is  maiutained  at  altout  60 
to  Cri'  Katir.  Il  i»  a  not  iincommon  practice  to  use  mattresses  of  coir  fibre, 
nr  Bome  material  vvhich  can  be  fre^ueatl/  burnt  and  renewed  ;  horse-hair. 
however.  will  be  found  to  be  most  comfortable ;  the  beddin^'  must  not  Ije 
«;xcc»Hive,  thfi  oomfort  of  tlie  jHitient  injing  the  guide.  The  diet  must  be 
omi  aiiitable  to  the  patieut*H  febrile  condition,  and  drinks  sucIj  a«  water, 
h*miiuadt\  etc,  nmv  bo  triven ;  fre*jueut  tepid  8])on^ang  is  vahiaMe  iu  the 
eariv  stages*;  headiiche  may  V>e  allayed  by  iced  rompresaes,  and  vomitin^r 
or  tho  tendencv  to  it  are  fre(iuently  rcHeved  by  sucking  icc  nr  l>y  seidliti: 
powdur.  ŠU-eplessneas  may  bo  met  by  bromide  of  ]iotassiiim  :  moq)hiii  or 
ohloral  must  Ite  used  with  cantion.  and  with  careful  regard  to  the  patient'8 
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condition ;  iu  excessiv'e  or  violent  delirium,  \vith  tiushed  lace  aud  bounding 
pulse,  the  comUimition  of  dutiiuouial  with  tlie  Hedalive  is  valuable.  but 
preliiuimtry  to  their  administivibion  tho  bowel3  shouKI  be  well  opened  by  an 
ai>erient.  As  tbe  diaeaae  progreases  and  the  eruption  ai)i.K3ar8  iu  uu- 
vaccinated  jiatieuts,  the  more  couiplete  rest  tlie  patieut  has  tbe  better  are 
his  pro8|>ect8  of  recovery ;  daily  tejud  s]>niiging.  and  dailv  chauge  ol"  liuen 
are  neccssarj',  but  it  is  not  guod  tri  spoiij^e  t're*|uently,  nor  to  give  him 
i'ret[ueiit  li.itlis,  tliBse  in  severt^  cjises  ajipenr  to  ag*(ravate  bis  oondition  and 
to  promute  and  increase  suppuration  ;  pain  from  tbe  eniption.  for  example 
on  the  Imnds,  maj  be  relieved  by  cold  C'itiii])re8ses ;  to  ]>revent  pitting 
varioua  ap]ilications  to  the  face  have  beeii  tried,  e.f/..  co]Winn,  niutinenta, 
fiuch  (Ls  thuse  oP  oxide  ol'  zine,  uien*ury,  or  bora<'ic  acid.  jminting  \vith 
iaiine;  also  evacuatiou  of  contents  of  pnstules,  but  uone  ot"  the«*'  Imn  any 
peruiauent  effeet.  The  oilv  ointmeuts  are  niont  w>otliing,  and  api»ear  U> 
ha.sten  the  processes  of  uiatnration  and  desiccation,  but  it'  one-half  of  tbe 
face  is  treuted  in  eitlier  of  tliese  way8,  and  the  other  half  left  alone,  the 
ultimate  reaults  are  tlie  same. 

Throuj^rhout  tbe  illueHs  strict  attention  must  be  given  to  dieting;  the 
nouris!inieat  \vbi(li  the  patient  can  .assiniibtte  \vill  iisimlly  ))e  in  a  Ur|uid 
form,  JiTul  the  atlMUEiiatrjitiou  of  Avinc  or  bramly  \vill  be  governed  by  liis 
condiLioD. 

DehriouB  patients  must  be  carefuUy  -vvatcbed  to  avert  accident. 

Ihiring  cimvalescenc«,  touics,  a«  (juiniue,  are  nseful.  and  at  this  stage 
baths  are  of  the  utmost  vahie.  and  faeilitate  the  soibbing  and  scaling  pro- 
cesses.  Roila  an;  c.ouinion,  and  must  be  treated  surgicallv.  Sumil  ulcers 
at  the  edge  of  the  coniea  are  freqnent  at  tbis  stage,  and  imually  get  w'ell  if 
a  little  po\vdered  cakmiel  is  bbavu  into  the  eve. 

The  mild  forins  of  modifietl  siualli»ox  cali  for  nn  special  ti-eiitment. 

LITKKATUUE.  — CtinKi.HMASN.  Ziemmsea'8  £iieffch/'iittiii  of  jVfiiicinf.  —  BKr>*T'>wE. 
Pfadice  o/  Mcdicitu.  —  Hi'XHAM.  Ledurta  on  ^V«/iVi/ic.  — Ouainger  Stewabt.  Xolfa  on 
Medičinc.—JiejHtrt  of  Jioijal  CommiasioH  om  fttccimUiim,  1897. — Immbkmans.  NothiMgels 
Encyeluptni.ia  nf  AfaJtcinc. — \VrNliKIU.u:H.     Mctlu'ul  Theriiunnffrt/. 
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(Sn  «/flO**SXAKK-HlTES  IN  KltTTISFI  TsLES,"  p.  254). 

FbOM  very  early  timea  there  has  been  a  comnion  i>elief  that  certain 
people  had  a  ].HeciJiar  po\ver  of  freelv  haudling  veuomouH  suakes,  and  that  a 
measure  of  resistance  to  the  poisou  was  acf[uired.  Some  of  tliese  "  snake 
men  "  are  not  ouly  described  iu  old  recorda  m  being  immune  to  tbe  ]:ioisou, 
but  alsa  as  having  a  remarkablo  intluence  over  the  snakes  themselvea :  it 
waa  po])ularly  HUpposed  that  snake  blood  Howed  in  their  veina. 

Iu  prt\seut  timeH  it  is  well  knowu  that  some  men  exhibiting  snakes  in 
ludia  frequently  nib  in  small  quautities  of  the  venom  on  the  back  of  one 
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hand  with  the  other,  ii  »muli  piirt  l>eiug  prohiblv  absmlied.  lu  South 
Africa  the  HolteutoU  are  said  to  eat  the  heads  of  poisou  Buakes  %vheti 
killed. 

Serpents  were  verv  generali}'  worshipped  hy  auciont  luiia ;  their  great 
beaut}'.  gracti  of  iiioveinent,  and  Inghtful  povver  tif  cuusing  rapid  death  by 
injecting  venom,  or  bv  cruahing,  appealed  stronglv  to  the  superstilioua  of 
the  i»eople,  who  either  associated  them  \vitli  death  or  wisdom. 

This  serpent  woi"8hip  \va8  aluiost  uuiveraal,  and  is  nowhere  more 
prevalent  thau  in  India,  where  cven  in  the  present  day  ilie  cubra  is  hcid  in 
verv  great  veneiutiou,  and  it  is  uever  \villiugly  killed  by  the  Hindoijs.  In 
pre-BiiddhiBt  times,  that  is,  about  600  B.C,  the  goiia  were  represented  \vith  a 
canopv  of  tive  or  seven  cobras  over  them  (Naja  figures),  aml  in  the  old  cave 
teiuples  ver}*  beautiful  relica  stili  remain  fihowiug  the*«.  In  Southern 
Inilia  a  single  cobra  ih  frGquently  rapreflented  aloue.  It  is  also  ooe  nf  the 
8yMil)ols  of  Shiva  uo\v. 

In  Egypt  the  old  papyrns  records  8ho\v  that  suakes  were  divided  iuto 
two  claasea;  one,  geuerally  the  cobra,  being  nasociated  \vith  divinity  and 
sjmibolising  wi8dom ;  the  second  representing  the  nialign  intliiences  and 
death,  dejncted  as  the  aerpent  "  Ai»ep,"  the  emblem  of  darkuess,  and  the 
enemy  of  "  Ka  "  the  8»in. 

In  China  these  l»olief8  take  a  more  pnictieal  form,  the  coucretions,  etc., 
of  snakeH  Hnding  a  proininent  plače  im  theraj>eu tit;  reuiedies.  Truditiona  of 
the  same  kind  have  been  passed  down  from  mediieval  dayB  to  witche8»  etc., 
vide  "Machrth*' 

Many  curioua  power8  are  uttributed  to  snukes  beyond  the  mesmeric 
iufluenee  thev  exort  over  their  victims  before  springing  upou  them.  Thus  u 
"krail"(ir  ai^ecie«  nf  Bun*jaritA  fouml  in  Scinde  is  c;illed  by  the  natives 
there  "  pyaa  "  or  drinkor.  This  enake  is  said  to  suck  in  a  man's  breath  \vheu 
he  aleeps,  the  result  being  that  he  dies  at  sunriHe,  with  a  svvolleu  face,  but 
no  mark  of  a  bite  on  him.  No  one  vrill  aleep  on  the  ground  for  fear  of  the 
"  jtyan  "  in  this  district.  The  natives,  however,  udmit  that  it  can  i)ite  but 
nirely  does. 

VenomouB  snakes  are  di^^ded  into  t\vo  main  cLisses — (1)  Oolubriiie. 
(2)  Viperine. 

The  Colubrine  again  into  (1)  Elapidie.  or  land  snakes. 

(2)  HydruphidLe,  or  sea  suakes. 

The  Elapidie  inclutle — 

(1)  Naja,  or  Cobras.  found  in  India,  China.  and  N.  Africa. 

(2)  Ophiophafjus,  or  Hamadryad9,  found  in  India  and  East  Indies. 

(3)  BunfjaruH,  or  "  Krnit,"  of  India. 

(4)  Eophcfphalus.  or  Tiger  Huakea,  etc,  found  in  Australia. 

(5)  1'scutUchis,  or  Bljick  snake,  found  in  Australia. 

(6)  vic(ra///o^Aw,or'*  Death  adder,"  found  in  S.  Africa  and  Australia. 

(7)  £la])8,  or  "Cond  snake,"  found  in  We8t  Indies  nnd  Brazil. 

The  Hydrophida'  include — (1)  Ift/drophis,  (2)  Enhydrina,i'^)  Pelamia, 
(4)  F/aturus,  (5j  Aipt/si/rua. 

The  ]K)isonous  Vii^»erine  snakes  are  divided  int*i — 

(1)  Viperida.*,  or  true  vipers. 

(2)  Crotalidai,  or  pit  vi^jers. 
The  most  important  of  the  former  are^ 

(1)  Dahoia,  or  "  Tic-polonga,"  "  Rnasers  viper."  of  India  and  Ceylon. 

(2)  Eckis,  or  "  Fursa,"  of  Northern  India. 

(3)  Cfrastes,  or  "  Horned  vi])er/'  of  Egy]>t. 

(4)  Fdinn,  or  *•  Common  adder,"  of  Europe. 
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Uf  the  latter— 

(1)  Crotah/3y  or  "  Rattlesnake,"  i»f  America. 

(2)  Bothroiin,  or  "  Fer  de  I^nct',"  of  W.  Iiidie«, 

(3)  Hidys,  ol*  ludiu. 

Gkocila-PHical  Bjstutbution.  —  Poisonous  soakes  are  fouml  iu  aH 
tropical  ;ireji8,  except  certain  oceanic  islands,  and  in  most  temperate  ones, 
Xew  Zejilaiid  being  a  luarked  exceptiou. 

Eaoh  region  has,  h(iw{iver,  diatinrtive  chamcters. 

lu  Aaia  aml  Africa  the  cobras,  hamadrjads,  kraits,  and  true  vipera  are* 
inoat  abundant.  ' 

Iu  Aluerica  the  Crotalidie. 

In  Aastraliit  tlie  piL  vi|)ers  are  not  at  ali  repruaeuted.  Kraf1't  atatAjs 
that  twenty-one  ininHiuiMts  aud  forty-C\vo  venomous  snakes  occiir  there, 
but  of  the  latter  only  (ive  are  daugerous  to  iiiau ;  these  include  Hoplo- 
ctphtifus,  Psettthrhis,  aud  Acanlhopkis. 

In  South  AiVica,  chi(^fly  the  Acantliophis,  or  Death  adder. 

In  the  WeHt  Indiea,  £laps  aud  Hothrops. 

Tlie  }fortalily  tVuui  ^mike-hit^  iu  India  is  very  high,  being  even  uow 
put  ilowu  a»  aboub  IIO.OUO  aiiuually,  equiil  to  about  1  to  10,000  of  the 
population. 

Iu  Australia  the  tleath-rate  ]tTaiiortionat«ly  is  ('onaiderabIy  leas — 
probably,  aa  Martiu  statea,  due  U)  the  people  haviug  a  much  better 
kuowIedge  of  what  to  do. 

The  most  deadly  suakea  in  India,  according  to  Fayrer,  being  in  order  of 
severity  of  action — (1)  Cobra,  (2)  Kraita,  (3)  Daboia,  (4)  Echia 

In  AuHtraha  Hoplocephalus  curtus,  IL  superhiis,  aud  FseudKhis  are  the 
wor8t.  The  seii  anakes  rarelyattack  man.  though  so  comnion  in  Auatralia. 
and  watei'8  of  the  Far  East. 

Anatomical  Chaiiactehs. — The  "trne  vipers"  are  distinguished  by 
their  triaiigiilar-sliiipod  hi^nd  nrnl  conHtrieted  miek;  the  acales  on  the  head 
are  genenilly  small,  the  Inreals  (scatea  het\veen  the  nasal  and  anterior 
ocular)  are  almost  alway8  wanting.  The  pupil  is  vertical ;  tlic  fangs  are 
tubuLir,  large;  reserve  teeth  beiug  preaont,  but  no  others  are  found  on  the 
shnrt  niaxilhiry  boiies;  thti  Util  is  rapidly  atLenuated. 

The  "  pit  vipers  "  have  triangiikr  heads,  but  witli  large  seutea  on  the  top  ; 
othervvise,  as  in  the  true  vipera,  the  poijiou  faugs  are  very  large,  the  niaxillary 
Ifones  are  amall  and  very  niovable,  and  the  tail  enda  in  a  rattle  or  liard 
spine  9. 

The  poisonouB  Colubrinr  have  snialler  h^ida  fif  regular  shajni;  thescutes 
on  the  top  are  generally  well-marked  and  regular;  the  "  loreals "  are 
uj5ually  absent;  the  uiaxillary  bonea  are  longer,  less  un»vable,  aud  the 
fangs  snialler  thau  in  the  vipers,  and  they  are  grooved  uloug  the  anterior 
bovder  and  nuL  tubuhtn  The  pupil  of  the  eye  is  gejH'rally  round,  and  the 
tail  gradii.'illy  trti)era  to  a  point. 

The  J/ydrojthida;  or  seu  snakes,  have  small  lieiids,  \vith  the  nostrils 
on  the  upper  surface.  The  anterior  fronUil  scutes  and  loreals  are  absent« 
the  jjupila  are  round,  the  vt^ntral  sliields  are  iisualh'  absent,  and  the  tail  is 
rtattened  from  side  to  side,  the  tougue  ia  short,  aud  tlie  poisiin  fangs  are 
small  itud  gnjoved. 

The  great  dintinction  between  non-venomous  and  poisonous  snakes  ia 
that  the  forrai*r  possesa  t\vo  coiujdcte  rovvs  of  small  ungrooved  teeth  on 
eithcr  sido  of  tln*  upper  jaw,  the  outer  row,  tweuLy  to  twentT-four  in 
nuiul)er,  being  attached  to  the  iuaxillary  bouea,  the  inner  to  tlie  pulatine ; 
\vhen  they  bite  they  leave  eliaraeteristic  marks. 
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Id  poisonouB  snakes  the  outer  row  is  repreeented  bj  one  or  more  tubular 
or  grooved  fangs,  finnly  ankyloeed  to  the  niaxillary  bone,  which  is  freely 
movable;  this  mobility  allow8  the  erection  and  depresaion  of  the  fanga.  The 
anterior  is  al\vaya  the  largest,  the  othera,  if  present,  being  reserve  teeth. 
"VVhen  these  snakes  bite,  they  leave  U8ually  two  piinctures  onIy. 

The  Veno7n  is  secreted  by  a  compound  racemose  gland,  which  Gunther 
describes  as  being  homologoiis  with  the  parotid  glands  of  mammals,  having 
large  alveali  wbich  aet  aa  receptacles  for  the  tiuid ;  these  glands  are  placed 
behind  the  orbit  above  the  augle  of  the  uiouth ;  they  are  iuvested  with  a 
dense  fibrous  sheath,  being  also  covered  by  the  masaeter  muscles.  The 
excretory  duct  passes  forward8,  opening  into  the  base  of  the  sheath  of 
mucous  membrane  covering  the  fang,  being  here  bent  at  an  acute  angle,  so 
as  to  face  the  front  borderof  the  tooth,  thua  allo\ving  the  lluid  to  tlow  freely 
down  the  tube  or  groove  as  the  caae  may  be.  When  the  suake  opens  its 
mouth  to  bite,  the  muscles  act  on  the  maxillary  bones  and  erect  the  fangs ; 
as  the  jaw  closes  on  the  part  bitten  the  masseter  and  pterygoid8  compress 
the  poison  glands  so  that  the  veuom  is  forced  down  the  duct  into  the  tooth 
and  injected  into  the  wound.  The  tirmer  the  hold  obtained,  the  greater  the 
quantity  of  venom  injected,  and  the  greater  the  danger. 

Non-poisonous  enakes  also  bave  rudiments  of  this  gland,  which  secretes 
a  poison  not  in  eutiicient  quantitie8  to  be  hiirmful,  but  sul^cient  to  render 
them  resistant  to  the  toxic  efifects  of  other  poisonous  anakes  when  bitten. 
(Fraser.) 

In  1896  Prof.  Fraser  aaserted  that  the  serum  of  poisonous  snakes 
possessea  antitoxic  povvers,  and  preaumea  that  this  waa  acquired  by  the 
snake  8\vaItowing  its  own  venom.  Cunuiughum  later  disproved  this, 
Bhowing  that  the  natural  iDimunity  of  the  snake  is  quite  distinct  from 
the  artificial  immunity,  which  is  established  in  other  animala  as  the  result 
of  continued  cumulative  treatment  by  cobra  venom,  and  that  it  is  un- 
connected  with  iiuy  material  of  the  nature  of  an  antitiixin.  He  found  that 
cobra  serum  had  ?to  antidotal  effect  on  Daboia  venom ;  he  does  not  there- 
fore  believe  that  the  immuuity  of  snakes  is  dne  to  the  swallowing  of  their 
owii  venom. 

The  fact,  however,  remains,  that  most  reptiles  and  amphibians  posBess  a 
high  degree  of  resistance  as  a  natural  property.  quite  independent  of  any 
procesa  of  self-protection.  One  of  Cunninghain'6  snakes  readily  resisted  an 
amount  of  cobra  venom  enough  to  kili  one  hundred  fowl8,  yet  its  serum  had 
no  proteutive  povver ;  its  bIf>oil  indeed  wa.s  highly  toxic  for  one  week  after, 
enough  to  rapidly  kili  a  fowl  vvheo  injected. 

The  immunity  of  snakes  to  venom  of  other  and  the  same  species  is  not 
absolute  thoiigh  general,  for  I  have  seen  a  Daboia  russdli  in  capti^'ity 
attack  a  secoud  in  the  same  coge,  which  wa3  found  dead  soon  after.  Also 
aDy  one  who  has  seen  a  fight  between  a  hamadryud  and*  a  rat  snake 
"  Dbamin  "  of  equal  or  larger  size  will  remember  the  gradual  poisoning  of 
the  latter,  which  nevcrtheless  meauwhile  iuflicts  much  local  injury  on  the 
less  powerfulIy  toothed  but  successful  adver8ary.  A  species  of  Bungarus 
or  "  krait "  of  Scinde  will  kili  and  awallow  the  very  venomous  "  fursa  "  or 
Echis  carinata.  Cunningham  further  believes  that  the  degrees  of  suscepti- 
bility  to  some  extent  run  paraltel  with  the  respiratory  acquirements,  the 
slovv-breathing,  hyberuating  reptiles  and  lizards  ha^ing  the  greatest  resist- 
ing  povver.  The  mongcx)se  is  remarkably  resistant  to  cobra  poison,  requiring 
from  10  to  25  times  as  much  venom  per  kilo  as  a  rabbit  to  produce 
letlial  effects.  Elliot  believes  that  the  success  of  this  animal  in  fighting 
cobras  depends  on  (1)  its  great  agility,  (2)  its  habit  of  "  setting  up  "  its  fur, 
TOL.  XI  16 
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thus  deludiog  the  snake  as  to  the  vulnerable  part.  Its  iminunitj  is  due  to 
the  habit  ib  has  of  seizing  the  snake  by  tlie  head,  and  often  by  so  doing 
iuciaing  the  glaud  with  its  sharp  teeth,  cuuaLng  the  venom  to  esoape  and  be 
Bwallowed  by  the  mongoose ;  this  would  also  reduce  the  posaible  amount  to 
be  injected  down  the  fang.  Then  there  is  the  inoculation  of  minute 
quantitie8  of  veuom  from  repeated,  but  ineffectual,  scratch-bit-es.  In  these 
v^ajB  a  partial  immunity,  whieh  is  hcreditar)',  ia  establiahed,  becomiug  lost 
in  tirne  if  the  animals  be  removed  to  countriee  where  cobras  do  not  exist. 

Other  creatures  are  slightly  immune,  as  pigs  and  g\iinea-fowl ;  the  latter, 
according  to  Calmette,  bemg  to  a  slight  degree  protected  by  having  lai^e  air 
aacfl.  It  haa  latcly  been  ahovvn  by  Calmette  and  othera  that  the  reaisting  power 
to  venom  becomea  greater  the  hirger  the  auiuial ;  thua  it  takea  a  much  smaller 
dose  of  venom  proportionally,  volume  for  volume,  to  kili  a  rabbit  than  a 
dog,  man  being  even  more  reaisting, 

Venom  is  obtained  pure  from  the  different  poisonoua  snakes  by  either 
raaking  them  discharge  the  ilaid  direct  into  a  watch -glasa,  this  being 
assisted  out  by  gentle  pressure  applied  to  the  poison  glands,  the  snake  being 
held  iu  the  hand  vcith  its  head  tUrected  away  from  the  t^pe^ato^  aa  deacribed 
by  Calmette ;  or  the  venom  may  be  obtained  by  cauaing  the  snake  to  bite 
at  a  watch-glaa8  covered  with  gutta-percha,  the  iluid  coUecting  on  the  under 
side.  The  venom  ahould  be  taken  from  a  fasting  snake  every  two  vveeka  or 
80.  From  a  good-aized  cobra  about  2-3  c.cm.  is  the  average  quantity 
obtained  by  Calmette,  after  "vvhich  he  generally  artificially  fecds  the  snake. 

The  veuom  thua  colleeted  haa  mueh  the  same  appearauce  in  ali  anakes — 
a  limpid  fluid  of  jellovviah  eolour ;  from  the  cobra  it  is  a  faint  yello\v,  that 
of  the  hamadryad  being  a  goldeu  yellow;  it  has  a  slightly  acid  reaction  and 
an  average  specific  gravity  of  10*50 ;  a  bitter  taste  is  aaid  to  be  present  in 
the  venom  of  the  cobra,  buč  not  in  that  of  the  Daboia.  When  the  venom  ia 
placed  under  the  microacopo  nothing  shonld  be  aeen  escept  a  few  epithelial 
cells  and  perhaps  some  contaminating  bacteria.  "VVhen  kept  moist  it 
gradually  becomea  more  acid  and  decompoaes,  forming  a  coagulum,  the  fluid 
part  remaining  poisonoua 

Venom,  wheu  dried  at  a  moderate  tempeniture,  20''  C,  forma  reddish- 
yellow  or  browuish-yellow  crystalline  acalee,  or  it  becomea  agglutinated 
into  little  masses  like  gum-arabic,  When  thus  dried  and  kept  in  the  dark 
it  retaina  its  toxic  powers  indefinitely.  The  dried  reaidue  equal3  in  weight 
fibout  20-30  i3er  cent  that  of  the  moist  venom.  If  the  venom  be  heated  at 
ouoe  after  t^ollectiug,  to  a  temperature  of  100"  C,  its  toxic  efiect  becomea 
impaired.  and  also  if  it  be  esposed  to  light. 

The  poisonoua  propertiea  of  ali  venoms  depend  upon  the  presence  of  at 
least  two  distinct  toxic  proteids,  These  proteida  are  aimihir  to  other 
albumoses  produced  from  albmuens,  which  may  have  been  obtained  by 

(1)  Boiling  uuder  liigh  pressure. 

(2)  Gastric  and  pancreatic  digeation  through  the  agency  of  a  ferment. 

(3)  The  direct  vital  activity  of  cella. 

(4)  By  certain  micro-organisms,  aa  Bacillus  dipktherice,  B.  tuhercidosis, 
and  B,  anthracis ;  by  meana  of  a  ferment  in  the  caae  of  diphtheria,  but  by 
the  direct  action  of  the  other  two. 

The  proteida  of  venom  are  elaborated  by  a  procesa  of  dehydration  of 
albumen,  without  the  action  of  any  ferment  by  the  epithelial  cella  of  the 
poiaon  glauds,  the  ultimate  product  atopping  ahort  at  the  albumenose  stage, 
not  proceeding  to  the  production  of  peptonea  as  occurs  in  ali  the  before- 
mentioned,  except  the  toxin  produced  hy  diphtheria  (Sidney  Martin).  In 
aH  casea,  however,  theae  albumoses,  though  difiering  greatly  in  inten8ity  of 
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action.  yet  when  gaining  acceas  to  the  blood  produce  certain  toiic  effects, 
hencc  the  antitoxic  principle  which  now  underlies  the  treatment  of  snake- 
bite,  etc.  The  poiaonous  propertiea  of  peptoue  are  becoming  uuich  more 
recognised  through  the  work  of  F*rof.  "VVright  and  others ;  it  is  an  im- 
portant  fact  to  deal  with  in  the  preparation  of  antitoxic  and  prophjlactic 
seruma 

It  haa  been  shovm  by  Martin  and  Gavan  Smith  that  when  dried  venom 
is  heated,  it  separates  out  into  an  albumen  coagulated  by  heat,  TO^-SO"  C, 
and  a  filtrate  non-coagulable  at  any  temperature,  its  action  being,  however, 
destrojod  by  boiling. 

It  bas  been  further  shown  by  Calmette  that  the  albumen  tbus  coagulated 
out  haa  little  toxic  power,  but  that  the  filtrate»  when  dialy8ed  out  in  a 
current  of  sterile  water  for  twenty-four  hours,  gives  a  solution  which,  on 
being  dried  in  vacuo,  fonns  a  browni8h  amorphoua  powder  forty  times  more 
toxic  than  ordinary  venom. 

The  amount  of  the  uoagulable  and  non-coagulable  proteidn  varies  in 
amount  and  proportion  in  ditTerent  clasace  of  snakes ;  thus  in  the  Colubrine 
there  ifi  a  large  amount  of  non-coagulable  poison,  in  the  Viperine  there  is  a 
very  considerablo  quantity  of  the  coagulable;  on  thie  differonce  depends  to 
a  large  extent  the  variation  of  the  8ymptomB  produced  by  individual  snakes. 
ThiB  ifi  nevertfaeless  only  one  of  degree,  as  the  tosnc  effects  of  the  non- 
coagulahle  poison  are  very  mv>ch  the  same  in  ali,  acting  principally  on  the 
nerve  centres.  producing  death  by  paraly8ing  the  respiratory  centre  in  the 
medullii.  The  coaj^ulable  proteid  acts  chiefiy  on  the  blood- vessels  and 
heart,  being  a  powerful  l(.>cal  irritant. 

Cobra  poison,  which,  as  before  stated,  is  rich  in  the  non-coagulable  pro- 
teid, kills  by  producing  a6phyxia,  the  heart  beating  after  respiration  bas 
stopped;  hence  the  use  ofartificial  respiration  in  the  treatment 

Eattlesnake  venom  is  rich  in  the  coagulable  proteid,  producing  disas- 
trous  efiecta  on  the  blood-vossels  and  heart. 

Australian  snakes  Bhow  a  good  deal  of  botb,  and  have  an  intermediate 
action. 

Sir  Joaeph  Fayrer  ibund  that  cobni  venom  killed  without  de8troying 
the  coagu]ability  of  the  blood,  whil3t  Daboia  (viper)  poison  caused  complete 
and  permanent  fluidity,  the  blood  of  the  animals  so  killed  being  exce8sively 
toiic 

Cobra  poison  produces  little  changc  in  the  pupilj  Daboia  widely  dilates ; 
salivation  is  a  constant  symptom  of  the  fonuer,  rare  in  the  latter. 

When  experimenting  with  venoms,  Calmette  and  others  at  Lillo  use 
only  the  non-coagalable  proteid,  by  which  means  they  get  rid  of  tbe  intense 
local  reactioD  of  the  second  proteid,  and  as  the  chief  toxic  properties  are  in 
the  former,  the  physiological  efleots  of  the  venom  are  lietter  tiius  watched. 
He  alao  at  once  mises  up  the  venoms  of  ali  his  snakes,  from  the  sum  total 
of  which  he  obtains  his  dried  toxin  for  experimenlal  purpoees. 

Tt  bas  l>een  found  that  the  non-coagulable  iiltrate  of  ali  venomous 
snakes,  vrhcther  Viperine  or  Colubrine,  bas,  when  injected,  the  same 
eharacters  and  gives  rise  to  the  same  symptoms. 

The  rapidity  of  the  onset  and  the  Beverity  of  the  caee  depends  on 
whether  the  virus  is  injected  direct  into  a  vein  or  into  the  subcutaneous 
tiflsue.  It  is  rarely  absorbod  by  healthy  mucous  niembranes,  but  Fayrer  is 
8trongly  adverse  to  the  practice  of  sucking  cobra  bites.  Also  reGently 
ejected  venom  acts  as  a  powerful  local  irritant  when  applied  to  the  con- 
jonctiva,  and  may  be  absorbed. 

The  queetion  of  absorption  and  the   neutralisatiou  of  venom  by  the 
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of  the  bodj  18  of  greftt  interest,  baving  been  speciallj 
br  Prot  Fnaer  and  Capt  EUiot,  I.3LS. 

Maitm  9tMtaB  thmt  giatiic  digestaon  does  not  ažTect  cobra  or  Pseudechis 
YmmmL  lIHrhrfl  njs  it  do«  toat  of  the  nttleanake.  Fraser  found  that 
vmk»  TBDom  intiodiioed  bj  the  moath  iru  oot  follow6d  bj  anj  bad  results. 
ThiB  w  eather  dne  to  non-abeorption  or  to  chemical  changes  produced 
tbere  bj  the  gastrie  secreticni&  The  latter  was  disproved  by  Sndjng  that 
ikfter  zemoval  it  stili  retained  poisououa  propertiee  wheD  iujected  iuto  the 
blood.  He  next  found  that  bj  miting  bile  with  the  venom  it  was  rendered 
inDocnoafi. 

Elliot  haa  aince,  by  ezperimenta  on  dogs.  proved  that  after  diverting  the 
bile  completelj,  venom  given  bj  the  mouth  waB  etill  innocuous,  but  that  if 
introduoed  into  the  small  gut,  it  was  rapidlj  abeorbed  through  an  unbroken 
epithelial  eurface,  catiaing  death.     He  concludes 

(1)  That  cobra  poison  can  be  absorbed  through  the  mucoua  membrane 
of  the  small  gat,  though  not  90  readilj  as  wben  injected  in  the  subcutaneous 
tiaBae& 

(2)  That  Bome  change  is  induced  in  the  swallowed  cobra  venom  before 
it  reaches  a  rapidij  absorbing  surface. 

(3)  That  though  bile  is  powerfull7  antidotal,  as  proved  bj  Fraaer,  jct  it 
is  not  the  onlj  protective  agent. 

(4)  Thab  tripsin  is  very  powerful  in  redudng  the  lethal  properties  of 
cobra  venom.  Martin  statea  that  ali  venoms  are  destrojed  bj  pancreatio 
digestion, 

The  result  of  ali  venoms  is  at  tirst  to  produce  a  rapid  Dali  in  the  blood 
presBure,  during  which  the  auimal  ma7  die ;  if  not,  the  blood  pressure  again 
risee^  going  above  normal,  as  occurs  after  the  injection  of  toxic  peptones. 
In  cobra  poisoning  the  blood  preasure  may  remain  high  until  the  tirne  of 
death,  even  during  the  a8phyxial  period ;  if  artificial  respiration  is  then 
efficieutly  carried  out,  convulsions  are  prevented  aud  iife  may  be  saved. 

Lauder  Brunton  and  Fayrer  concluded  that,  besides  paraljeiDg  the  reflex 
activity  of  the  cord,  the  poison  acts  on  tlie  nerve  endings  in  the  muscles 
like  "  curare."  In  the  poisoniug  by  vipers  and  Auatndian  snakes.  the 
dyspnoea  and  fall  of  the  blood  preasure  occur  together ;  but  though  pro- 
ducing  the  same  paraly8is  of  tlie  rellezes  of  the  cord,  they  do  not  eepeciall^ 
select  the  re8piratory  centre.  In  these  cases,  therefore,  artificial  respiration 
is  usuaUy  of  little  avail 

The  action  of  venom  on  the  blood  haa  been  shown  by  Martin  and 
Halford  to  cause  a  rapid  destruction  uf  the  red  corpuscles,  the  Ieucocyt€S 
being  relatively  increjised  in  numbers,  these  very  quickly  degeuerating, 
their  vital  activity  being  de3troyed.  Martin  placed  two  small  pieces  of 
aponge  anti8eptically  in  the  abdominal  wall  of  a  guinea-pig,  one  having 
boen  soaked  in  a  neutral  saline  solution  contiiining  1  per  cent  of  venom, 
the  other  in  tlie  solution  free  from  venom ;  cedema  occurred  around  the 
Bponge  containing  the  venom.  After  five  hours  the  animal  was  killed. 
Bolh  sponges  were  withdrawn,  hardened,  and  sections  made  from  them. 
In  the  first,  healthy  leucocyt€fi  were  only  found  at  the  peripherj,  broken 
dowM  ones  filltng  the  interior;  in  the  second,  the  vvhole  was  permeated  with 
healthv  pliagocytes, 

Calmette,  from  his  experiments,  fiads  that  the  venom  doea  not  act 
directly  on  the  nerve-cells  of  the  brain.  but  on  the  leucocyte8,  and  that  it 
is  carried  hy  them  to  the  bulbo-medullary  centre. 

The  rapidity  with  which  venom  acts  depeuds  on 

(1)  The  quantity  iujected. 
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(2)  The  rapidity  of  absorption. 

(3)  The  eondition  of  the  snake  at  the  tirne  of  the  bite. 

(4)  The  8U8ceptibility  of  the  animal ;  the  peraonal  factor,  as  pointed  out 
by  Elliot,  being  very  importaDt. 

A  minimum  lethal  doee  alwaj8  takes  a  considerable  time  to  produce  it8 
results,  and.  as  the  amount  injected  ia  generallj  emall,  there  is  frequently 
time  to  apply  remetiial  meaaures. 

Calmette  gives  the  toxicity  of  venoma  according  to  their  viruleuce, 
based  on  the  number  of  grammes  of  an  animal  killed  by  one  gramme  of 
poison,  as 

Cobra.  4.000,000. 

Hoplocephalus,  3,450,000  (4,000,000  Martin). 

Pseudechifl,  800,000  (2,000,000       „      ). 

Common  Viper.    280.000. 

Sir  J.  Fayrer  helievea  that  a  fuU  doee  of  venom  from  a  cobra,  hama- 
dryad,  krait,  or  Daboia  is  ne«easarily  fataL  It  ia  only  in  casee  where  an 
amount  little  above  the  minimum  lethal  doHe  liaa  Ijeen  injected  that 
remedial  measures  are  of  any  use. 

Tfi4  effecta  of  Heat  and  Chemical  Agents. — A  temperature  of  100°  C,  if 
prolonged,  will  modify  or  deatroy  any  snake  venom,  even  after  the  removal 
of  the  coagulable  proteid. 

A  10  per  cent  sol.  of  caustic  potash  or  soda,  after  being  in  contact  five 
or  ten  minutes,  diminishea  the  poisonous  properties  of  the  virus. 

A  1  per  cent  sol.  of  pot.  permang,  de8troy8  one  part  of  vcnom  when  in 
contact,  but  its  action  is  unreliabla 

Hypochlorite  of  lime,  1  in  60  of  water  fTeahly  made  up,  de8troy8  the 
venoms  completely,  as  also  does  1  per  cent  of  chloride  of  gold.  The  latter 
two  are  the  onlv  ones  recommended  by  Calmelle,  and  are  generally  accepted 
now  ua  being  the  best. 

SVMPTOMS.— These  are  verj'  varied  according  to  the  character  of  the 
snake  and  the  auiouut  of  venom  introduced,  but  depeuding  greatly  upon 
the  preaence  or  absence  of  the  coaj^^ilable  proteid. 

Cobra. — If  the  amount  injected  be  very  large,  death  may  follow  very 
rapidly  as  if  froni  shock — due  to  paraly8is  of  the  cardiac  ganglia.  "VVhen 
introduced  in  smaller  quantity,  and  8lowly  abeorbed,  it  produces  some  local 
redness  and  cedema,  vrith  progreaaive  weakne8s  and  general  paralysis,  but 
8howing  a  great  preference  for  certain  centres,  particularly  those  governing 
the  tongiie,  lipa.  and  larynx,  cauaiug  inability  to  8wallow  and  profuse 
salivation  ;  re^piration  is  nipidly  extiugui8hed  with  ur  without  ccuvulsiona. 
and  finally  the  heart  atops,  the  pupil  is  contracted  but  reacta  to  light,  the 
urine  is  never  albuminous.  If  the  8ymptom8  pasa  off,  complete  recovery  is 
rapid.  When  the  poison  is  injected  in  a  maximum  lethal  dose,  stimulation 
of  the  centre  produces  violent  convulsions,  e8pecially  re8piratory  spasma, 
folIowed  by  general  paralyai8  and  rapid  death. 

European  Viper. — Very  quickly  after  the  bite  there  will  be  local  pain  and 
8welling  of  the  part,  with  general  prostration,  feeble  pulse.  perhaps  passing 
into  a  eondition  of  semi-coma  ordelirium,  with  slight  eonvulsiona  Recovery 
is  generally  rapid,  though  local  suppuratious  not  iufrei]uently  follow. 

Daboia  and  Indian  Vipers. — In  these  there  b  marked  local  inflamma- 
tion  at  the  seat  of  the  bite,  with  swelling  of  the  limb,  great  pain  and 
hsemorrhages.  Violent  convulsions  aoon  aet  in,  but  not  nece88arily  followed 
by  general  parulysis  and  death.  The  paraly8iB  does  not  especially  select  out 
the  rc8piratory  organa  as  in  the  caae  of  cobra  |)oLHoning.  The  breathing  has 
a  peculiar  irregular  character,  being  at  first  quickened,  then  8lowed.    Hsemor- 
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rfaages  from  the  mncous  membrane  are  oommoD,  haematuria  and  albumin- 
uria  lieiug  almoet  alwajs  preaent  The  pupils  are  generally  dilated  and 
iuseusitive  to  light. 

Battlesnake. — The  s^mptonis  foIlowing  the  bite  of  one  of  these  snakes 
are  much  like  those  produced  after  a  bite  from  the  Indian  vipers,  escept  that 
the  local  sjmptoms  are  more  marked,  general  sjmptomfi  of  blood  poisoning 
being  after  a  short  tiuie  evident.  Recoverjr  &om  an  almoet  hopeless  con- 
dition  is  soiuetimes  estraordinarilj  rapid. 

AiLSlralian  Snakes. — In  theee,  aocording  to  Martin,  local  pain  and 
8welling  of  the  part  bitten  is  not  generallj  severe.  The  constitutional  sjmp- 
toms  come  on  from  a  qaarter  to  half  an  hour  after  the  bite,  with  fatntnesa, 
drowaLne83,  and  proetration,  the  pulse  geta  threadj,  respiratiou  becomes  very 
6low,  bsemorrhages  and  albuminuria  are  generallj  present,  the  oomatoee 
condition  geta  deeper  and  deeper,  respiration  stopping,  then  the  heart. 

Sea  Snakes. — Although  ali  these  are  poisonous,  they  rarelj  attack  man. 
I  have  seen  acores  taken  by  careless  sailors  on  the  north-we3t  coast  of 
Australia,  etc.j  without  any  bad  resulta  Several  instances  of  fatal  bites 
have  been  recorded,  one  having  cansed  death  in  1^  hour. 

The  most  fatal  period  after  ali  bites  appeam  to  be  between  two  and  three 
hours ;  more  than  25  per  cent  die  between  one  and  three  houra. 

Trkatment. — When  a  person  bas  been  bitten  by  any  snake  supposed  to 
be  venomovis,  the  first  and  very  iniportant  meaaare  is  to  prevent  the  enbrance 
of  the  virus  into  the  general  cLrculation-  As  the  part  bitten  is  generallj 
one  of  the  extremitie8,  thia  may  often  be  done  by  applying  a  tight  ligature 
at  once  between  the  part  bitten  and  the  trunk ;  the  second  point  is  to  re- 
move  or  counteract  the  virus  as  soon  as  possible,  8uck  the  wound  to  eztract 
the  poison,  cut  the  part  out  or  cauterise  freely.  then  wash  the  wound  well 
with  hjpochlorite  of  lime  =  800  parts  of  chlorine  to  one  of  Ume,  or  inject 
8-10  cm,  of  the  same  in  the  track  of  the  bite  ;  this  destrojs  the  venom  in 
situ,  neutralising  that  not  yet  absorbed,  or  a  solution  of  chloride  of  gold 
would  act  equally  as  welL 

Inject  10  to  20  ac.  of  antivenine  if  obtainable  into  the  subcutaneooa 
tissue  of  the  flank,  or  if  general  infeetion  is  markcd  give  it  intravcnouslj ; 
after  this  has  been  done  the  ligature  may  be  removed.  One  should  also 
promote  warmth,  stimulate  the  circulation,  and  carry  on  arti£cial  respiration 
if  necea8ary.     If  no  antivenine  is  to  be  had,  give  stimulauts  freely. 

Half  the  number  of  fatal  cases  are  sttited  to  die  from  fear,  not  having 
the  heart  at  the  time  to  apply  any  remedial  measurea  (Krefifl). 


Skbum  Therapv 

The  aualo;j[y  between  certain  toxin8  produced  by  pathogenic  micro- 
organisms,  as  diphtheria,  tetanus,  etc.,  and  the  products  of  snake  venom, 
together  wilh  the  effects  that  they  produce  on  most  mammals,  led  to  the 
belief  that  some  antitoxiu  might  be  prepared  for  the  latter,  which  would 
give  protection  against  the  virus.  In  spite  of  the  opinion  of  Sir  J.  Fajrer 
and  others  that  any  idea  of  finding  a  physiological  antidote  wa8  utopian, 
it  bas  to  a  great  extent  been  actually  accomplished :  the  preparation  and 
dispersion  of  a  mnet  valuable  antitoxin  is  now  being  carried  on  in  large 
quantitiea  by  Profeasor  Calmette  of  Lille  and  liis  asaistanta,  There  is  olso 
to  be  a  Bpecial  laboratory,  under  the  čare  of  Major  Semple,  to  Bupply  this 
antivenine  on  the  spot  for  the  use  of  India' 

History, — Sewall  in  1886  evperimented  on  pigeons.    By  very  gradual  and 

>  ThU  Uhoratorj  is  uow  in  aotire  eiistence. 
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repeated  injections  of  rattleanake  poboa,  he  produced  in  them  very  marked 
resisting  powera  to  that  poiaoiL 

Cunningham,  hy  eiperimentd  at  Calcutta,  found  tbat  though  a  fowl  maj 
be  immunised  against  cobra  bite  by  repeated  injections  of  the  virus,  yet 
that  it  was  not  then  protectcd  froin  Daboia  poison  and  viee  versa,  in  con^- 
distinctioa  to  the  atatemenis  of  Cabnette  and  Fraaer.  that  an  animal  im* 
munised  to  cobra  poison  wa8  also  immune  from  o//  other  snake  venozna — a 
doctrine  quite  contrary  to  Behring'8  law,  "  that  the  action  of  an  immunising 
aenim  is  specific." 

PhiiiatrL\,  Bertraud,  and  Calmette  advanced  knowledge  a  step  further, 
Experiuieutiug  witfa  rabbits  and  the  venoin  of  vipers,  cobras,  etc.,  they  found 
tliat  not  oulj  were  thej  able  to  immunise  the  animal  itedf,  but  thej  also 
found  thut  the  serum  of  these  animals  had  distinct  antitoxic  powers  if 
ndminiBtered  within  an  hour  of  the  ingestion  of  tho  venom^  cauaing  what 
wuuld  have  been  a  lethal  dose  to  be  lesa  so  or  non-effective. 

Profesaor  Fraser  in  1895  administered  large  doees  of  cobra  venom  into 
the  Btomach  of  a  cat,  producing  no  poisonous  effects  on  it ;  but  the  cat  wa8 
found  to  be  immune  to  tlie  poision  when  given  hyi)odermically,  and  that  its 
blood  serum  had  antitoxic  properties.  He  also  found  that  its  kittens 
aoquired  protection  through  the  milk  supplied  by  the  mother. 

Snake  men  are  believed  to  acquire  a  certain  amount  of  immunity  by  the 
repeated  inunctions  of  small  dosea  of  venom  on  the  hand,  or,  in  Afriea,  by 
eating  the  head  of  the  snake — at  least  that  is  a  common  opinion  held  in 
South  Africa.  Captain  Elliot,  I.M.S.,  from  his  recent  observationa  in  India, 
brings  fonvard  evidence  to  favour  the  following  conclusions : — 

(1)  That  "  snake  men  "  in  India,  as  a  rule,  have  no  knowledge  of  acquir- 
ing  any  immunitj,  but  trust  to  their  own  intimate  familiarity  with  the 
habits  of  the  snakes,  or  to  the  previous  mutilation  of  them,  by  removing 
their  fangs,  or  somotimes  by  producing  an  internal  fistula  from  the  poison 
gland  into  the  mouth. 

(2)  That  a,/ao  do  practise  swallowing  venom  or  the  inunction  of  venom 
into  the  lini1>a 

(3)  That  they  confine  their  work  entirely  to  the  cobra,  the  Daboia  being 
very  irritable,  uncertain,  and  not  at  ali  amenable  to  their  charming. 

Calmette  bas  8hown  that  the  antitoxic  properties  present  in  the  serum 
of  animalfi  immunised  against  venom  are  not  due  to  the  direct  action  of  the 
antitoxin  on  tho  virus,  but  that  it  is  exerted  through  tho  tiasue  elements  of 
the  animal.  He  next  proved  that  by  mising  the  venoms  of  various  snakes, 
including  Naja,  Daboia,  and  Hoplocephalus,  ete.,  and  removing  the  coagul- 
able  irritative  proteid,  using  only  the  active  toxin  of  the  dialised  non- 
coagulable  form,  he  was  al)le  to  produce  an  antitoxic  serum  (from  horses) 
which  immunised  animals  and  man  from  lethal  doses  of  ani/  venom, 
although  each  snake  venom  has  ptr  se  well-marked  toxic  peculiarities  pro- 
ducing several  and  various  local  phenomeua. 

In  1898  Major  Semple,  R.AM.C.,  Captain  Ljons,  I.M.S..  and  Staflf- 
Soigeon  Audrevvs,  R.N.,  under  the  superviaion  of  Profesaor  Calmette,  by  a 
verv  complete  set  of  experiment8  demonstrated  that  antivenomoua  serum 
could  l»e  prepared  from  horsea  which  had  a  very  higb  antitoxic  power ;  that 
its  preservative  action  Bhows  itseif  almost  instantiineou8ly  when  injected 
intravenouBly,  but  il'  injected  8ubcutaneoualy,  only  after  u  period  of  one  to 
three  houni ;  that  under  certain  conditions  it  acts  as  a  vaccine.  They  also 
proved  that  the  duration  of  immunity  so  produced  is  short ;  the  greater  the 
quantity  of  senim  injected,  the  longer  this  immunity  remaina  Its  principal 
cbaracteristic  was  its  rapidity  nf  action  aud  its  effioacy  against  ali  venoms 
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of  dklrnd  reoota  in  iacreniag  doan  fior  «  pariad  czft^ifiag  oitraondk^ 
gOMfiJljr  mxuto,  eacb  iajeetiaii  imalty  momcmb  ihm.  looil  nMAiv  Asd 
■t«wi*  WhcD  tbebone  is  MficMotlr  iMiiBJMfl.  he  ii  yad  fna  dke 
jimkr,  the  Uood  is  kepi  in  a  daA  roon  far  im^mlkj-fmmr  hos^  after 
wudi  tbe  aenaa  m  nj^hoDcd  oS,  divided  vp  iato  10  ce.  boltibi 
•tflciljml  at  a  UnaenUte  of  10  C.  on  thrae  wiin— ir  d^  tha 
beizig  kepi  ia  a  dan  room,  aa  is  nfiriwwify  with  aH  other  Mritm 

Tbe  aenun  is  meless  for  tbeiapeiitic  pmpoaca  nnleB  it  ia  aUe  to 
deatb  ia  a  tabbit  when  giTen  intvaTeooadj  in  a  daoe  o£  1-9  cjc. 

It  wms  fcmnd  tfaat  tbe  antEvenine,  lika  tbe  tosin  of  Uie  naon,  m  ttaixJj 
camed  b^  tbe  leoooCTtea  and  not  bj  the  acrma,  idr  if  tfce  dfašm  fron  the 
peritoneal  cavitj  of  a  vacciikated  labbit  in  wbidi  pcritopitM  baa  been 
eicited  be  ccntnfngafaad,  tbe  leneocjteB  wbiefa  are  defOTitfd  an  loand  to 
poaMBB  a  high  antitQxie  pover,  while  the  plasma  bas  bat  tittia. 

If  tbe  antitoxJc  aenmi  be  beated  abore  68''  C  it  liet^a^as  eoagnlated 
asd  18  gfpl^fg 

Tbe  pnictical  reaolta  of  tbe  late  iDvestigations  majbe  thnsbrieijstatod: — 

(1)  That  the  injection  of  a  sufficient  doee  of  antiTenomooa  aenun  (10  to 
20  ccj  preventa  the  tozic  action  of  a  lethal  doee  of  Tenom  giren  l4^,  as 
woald  occur  frequeDtl7  wben  a  ligatare  was  appbed  above  cžke  oitten  pait  at 
once,  the  venom  having  been  kept  out  of  the  general  ciiculation  untU  after 
the  patient  had  Iteen  iojected  with  the  serum. 

(2)  That  the  injection  of  a  sofiicient  doee  of  the  serum  prerente  intoxi- 
catioD  hy  a  lethiil  doee  of  venom  giren  subcutaneouslj  hefort,  prorided  too 
long  an  interval  hus  not  occurred,  which  would  include  thoae  caaes  vchere  a 
ligature  was  not  employed,  or  had  lieen  imperfectlj  applied,  eo  that  the 
poiaon  had  gaiued  access  to  the  general  circulatiou. 

(3)  That  as  the  resistance  of  man  to  the  toxic  action  of  the  venom  is 
greater  as  compared  vrith  the  smaller  animals,  a  much  smaller  dose  pro- 
portionally  of  the  serum  is  necesaarj  to  counteract  the  toxin. 

(4)  That  if  the  venom  bas  been  injected  directlj  into  a  vein.  the  result 
is  ulwayB  fatal  unleas  the  serum  be  injected  intravenouslj  before  or  at  the 
sume  tirne. 

(5)  That  the  serum  should  be  at  hand  in  aH  districts  vrhere  snake-bites 
are  comiuon,  and  that  the  inhabitante  should  he  instructed  in  the  advantage 
derived  from  its  iise  ;  i)articuLirly  as  the  amount  of  venom  usuallv  injected 
by  the  snake  is  little  above  the  minimum  lethal  doae.  an  interval  of  one  to 
three  hours  being  in  most  cases  allowable  betvreen  the  tirne  of  the  bite  and 
the  injection  of  the  serum. 

(6)  That  when  tozic  symptoms  are  alreadj  preseut  the  serum  should  be 
at  ouce  iiijocted  intTavtnously. 

(7)  That  none  of  the  ordinarj  precautions  should  he  omitted  even  wben 
the  serum  Ih  available. 

The  folloNving  tvvo  cases  8how  the  efficienuy  of  the  serum  treatment : — 
One  reported  by  Keatinge  and  RufHer  vvas  that  of  a  girl  in  Eg^^pt  bitten 
in  tho  forearm  hy  a  snake  believed  to  Ije  a  cabra  ;  ahe  became  unconscious 
almost  at  oncc,  aml  whon  scen  wa8  cold  and  colkiiiscd  with  imperceptible 
piilsB.  20  cc  of  iiutiveuine  wcre  injected  under  th(i  Bkin  of  the  abdomen, 
and  three  hours  after  10  c.c.  more ;  from  that  time  ahe  gradually  recovered- 
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The  second  caae  is  recorded  by  Rennie.  A  boy  aged  eleven  in  India  was 
bitten  on  the  right  foot  by  a  krnit.  In  three  uiinutes  8  c.c.  of  serum  wa8 
injected  into  the  subcutaneous  tissue  of  the  abdomen,  hypodermic  injections 
of  pot,  permang.  being  used  looally.     The  boy  made  a  good  recovery. 
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Poisonous  Fish,  Diseases  and  Ipjuries  Attributable  to  them 

The  subject  of  poisoning  by  fish  is  one  on  which  there  is  very  little 
recent  inforuiaLiou  of  any  reliahle  eharacter.  MaDy  ill  efVects  in  difierent 
parts  are  frequently  put  down  to  the  ingeetion  or  even  handling  of  them.  It 
may  be  stated,  however,  with  certainty  that  these  are  more  common  in 
tropical  than  in  fcemperate  regions,  no  doubt  dne  to  the  much  more  nipid 
decomposition  of  the  fish  in  the  preaence  of  heat  and  inoisture,  and  perhaps 
\/Q  the  fact  that  as  aLi  auimal  life  is  more  abundant  in  warm  olimutes,  ho 
tbe  increaaed  competition  in  the  struggle  for  exi8teuce  has  caused  many 
fish  to  have  developed  peculiar  organa  having  proteetive  and  poisonoua 
qualitie&  The  noxious  characters,  as  far  as  man  is  concemed,  may  be 
divided  into — 

(1)  Toxic  effecta  produced  by  the  poison  contoined  in  the  fish  itself 
when  freah. 

(2)  Toxic  etfects  produced  by  the  ingestion  of  fish  undergoing  putrefac- 
tion,  either  before  l)eing  Bwallowed,  ur  under  certain  conditions  after  it  has 
been  a  longer  or  ehorter  period  in  the  intestinal  canaL 
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f'\)  Thf;  introdurstion  into  the  body  of  specific  pathogenic  micro- 
organifirnM  through  tlio  agencj  of  the  fish. 

(4)  CiilancfiUH  wound8  pnxluced  by  the  Bpecial  armament  of  certain  fish. 

(ffj  ])'miiint'M  or  ^njwthB  produced  by  parasites  of  which  the  fish  is  the 
defiriit43  or  t<:ia]Kmi2y  hoHt.  In  the  constant  investigation  of  fish  markets 
for  zfjological  pur|M)seH,  i>articularl7  in  the  Indo-tropical  and  Chinese 
nsgionH,  I  havo  iMton  luiich  JnipreHsed  hj  the  large  number  of  apparentlj 
(iiiiif{()r(>tiH-l(N)king  iwh  thut  aro  hubitually  sold,  and  the  advanced  stages  of 
dti(:oiii|Kwili()ii  which  Hoiue  of  them  frequently  present,  yet  they  seem  to  be 
uhimI  for  fiMMl  by  tho  }MK)ror  claBsos  habitually. 

Th(^n)  tiHud  to  U^  an  old  ruie  in  the  Navy  that  acaled  fish  were  whole- 
Hoiiui,  and  thut  fmh  without  scales  were  not.  This,  however,  is  certainly  not 
ullogothor  (lornvt.  uh  niany  with  large  soales,  as  Spk^rcena,  Pagdlus,  etc., 
aro  Ht  timoH  inarkodly  ^kuhouous  ;  others  without  scales,  as  the  fresh-water 
Siiuroiih,  uiti  okUhuiuhI  uh  iuuoUout  food. 

Ah  u  niuttor  of  fact,  poisoning  diroctly  due  to  the  consumption  of  fish 
IH  vory  rtiro  in  (ho  naval  sorvioe,  and  also  among  well-to-do  Europeans  in 
iropioal  n^giouH. 

Tho  U^\\v  pro|H«rtio!t  inhoTVUt  in  fish,  as  Dr.  Giinther  pointed  out,  xnay 
do|HMul  on  vuriouH  oonditions ;  some  are  only  poisonous  at  certain  stages  of 
growth.  othors  oulv  at  s^KvitU  soasinis.  a^  at  the  breeding  time ;  again,  others 
am  upi^mMitlv  dau^^nni^  atV^r  thov  havo  boen  feeding  on  poisonous  foods; 
ihuH  nuMt  ot  tluvti'  KMvitifuUv-oolounHi  fish  belonging  to  the  families 
iS^tfiimi^iNNi^^e  und  /..i?*'^V«?\  \vbioh  frvqueut  coral  i«efs  and  bTOW:?e  on  the 
iH«ly)^  of  tho  vouuj:  };nnvin^  uiadn^ivive.  otc.  are  ceneraUv  considered  to 
w  \lrtix>^*»>H»*.  uo\eriholoss.  if  tho*.*  bo  prx>porlv  cleaned  before  cooking, 
uu^l  niav  Iv  iaVou  \\itli  iuipuuitv.  Ftvnch  meoical  oificers  have  point^ 
out  \\\:\l  n\M\^  t:*h  al  othor  tiiuo*  vrholesome  b^vaie  poisonous  in  the 
bn^Min*;  S4\*iv*v,  .-iv.d  o\tTy  ov.o  k'.iow^  :hA:  3  siva:  trvu:  cr  sjimon  is  rerv 
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Some  of  the  mackerela  frequently  cause  gaetric  irritation;  several 
species  of  Tki/nnus  or  tuiiuj  are  stated  by  Gunther  to  be  poisonous  at 
times — being  red-blooded  fish,  they  are  liable  to  rapid  decompoaition.  The 
CajrangicUe,  horae  mackerel  or  yellow-tails,  have  a  very  bad  name  at  the 
Oape  of  (Jood  Hope  as  being  poiaonous,  6apecially  when  they  are  old. 
C.fal<ix  being  the  most  dreaded.  Almost  eveij  variety  of  this  geuua  may 
be  seen  in  the  market  at  Adeu  for  šale.  After  eating  poiAououa  Bonito, 
Tunny,  and  Horse  Mackerel,  the  Bymptoms  are  those  of  mild  gaatric 
entcritis,  with  urticaria,  giddinese,  headache,  vomiting,  and  diarrhoea,  which 
may  aasume  a  choleraic  form,  ending  in  collapse  and  death. 

Fish  of  the  herring  £amily  are  undoubtedly  verj-  frequently  extremely 
poisonous.     Giintber  gives  the  following  list : — 

Clupea  thry8S(ij  the  sardine  dord  of  the  'W.  Indies,  often  causea  a  rapidly 
fatal  issue.  Tht;re  is  a  8aying  that  "  if  you  begin  at  the  liead  you  ntiver  finish 
the  tail"  The  8ymptoma  are  pain,  proatratiou,  couvulaionB,  and  uucouaciouH- 
ness  followed  by  death,  sometimes  in  a  quarter  of  an  hour,  but  generally  in 
from  two  to  three  hours. 

C.  longiceps,  C.  perforata^  C.  verunoša,  the  three  latter  from  the  Indian 
Ocean^  are  ali  known  to  have  caused  intense  purging  and  collapse. 

C,  huTJuralis  of  the  "VV.  Indies  is  atated  by  Day  to  have  caused  death  in 
a  few  niinutes. 

The  marine  "  cat  fish  "  or  Siluroids  are  as  a  rule  too  loathsome  to  ever 
be  much  used  for  food.  They  are  invariably  rejected,  if  caught,  on  board 
ship.  but  are,  however,  con8tantly  seen  for  šale  in  the  native  markets. 
Most  of  the  species  of  Balistes  (file  fish),  Tetrodon  (globe  fish),  and  Diodon 
(porcupine  fiah)  are  rejected  as  being  poisonoua ;  they  are  foul  feeders,  or 
live  \on  cural  and  other  zoophitea  Two  cuaes  are  recorded  by  Sir  John 
Richardson  of  ^ute  poisoning  from  eating  portions  of  the  liver  of  a 
Tetrodon.  One  man  ten  minutes  after  eating  it  became  very  ill,  witb 
fluahed  face,  8Wollen  lips,  signs  of  intense  gastro-intestinal  poisoning, 
followed  by  paraly8i8,  lalMiured  breathing,  cyano8iB.  and  death  in  seventeen 
minutes.  The  secoud  man  died  in  tweuty  minutes.  The  ■whole  fish  wa8 
DOt  more  thau  eight  iaches  long.  Manv  of  the  small  kinds  are  cou6taatly 
seen  for  šale  in  the  Bombay  market  and  eLiewhere,  those  from  brackish  and 
fresh  water  being  more  wholeaome  than  the  marine  varieties.  Macoy  statea 
that  in  Australia  nearly  ali  caaes  of  fish  poisoning  are  due  to  eating  Arri-pis 
iruttac€ou8,  one  of  the  sea  perch.  Thia  nuiy  be  sometimes  due  to  decompoei- 
tion,  but  fresh  fiah  also  produce  unpleasant  results  in  some  people,  the 
3ymptom8  being  flushing  of  the  skin,  particularly  of  the  face,  headache, 
vomiting,  and  a  transient  eruption,  generally  followed  by  rapid  recovcry, 
but  a  few  deaths  have  been  uoted. 

MuTotna  punctata,  one  of  the  "aea  eels,"  ia  stated  by  Russell  to  be 
poisonous  if  eaten.  Mosso  states  that  the  fresh  blood  of  eels  possesses 
highly  poisonoua  propertios,  due  to  the  preaence  of  ichthyotoj(in,  like  the 
tozalbumens  of  vipera. 

Musaela  or  other  shell-fish,  though  quite  fresh,  will  sometimes  produce 
severe  symptoms,  nausea,  vomiting,  diarrhcea,  Ryncope,  numbness  of  the 
limbs,  and  eruptions  un  the  skin,  with  occasionally  8welling  of  the  tongue 
and  mucous  membrane  of  the  throat.  Those  taken  from  the  open  sea  are 
generally  quite  whole8ome,  the  poiaonous  properties  being  derived  from  the 
foul  water  from  which  they  have  been  gathered. 

(2)  PiUrefaction  of  Fish, — This  is  the  most  couimon  cause  producing 
poisonous  8ymptom8. 

It  is  generally  due  to  the  aotion  of  micro-organisms  breaking  up  the 
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proteid  aubstancea  present  into  a  number  of  cheinical  bodies,  some  of  which 
are  harmless,  others  being  very  toxic. 

The  proteidfi  are  first  aplit  up  into  albumenoBes,  and  then  finally  into 
the  animiil  alkaloida  knnwn  as  '*  Ptomains  " ;  these  latter  were  firet  studied 
in  detail  by  S«lini,  and  sinoe  then  by  Breiger,  Van  Ermengen,  Sydney 
Martin,  and  athers. 

From  decamposing  fish  Breiger  isolated  the  foUowing  subetancses : 
Tfiinfthylaminc,  Diinethijlamiiu,  Afetkyla7ninc,  Neuridine,  Cadaverine,  and 
Futreacine ;  some,  as  cadaverine  and  putrescine,  are  but  alightlj  toxic,  others 
are  extremely  so,  rapidly  cauaing  death. 

Ali  "  Ptomain  "  poisons  are  characterised  by  the  combination  of  marked 
nervous  sjmptomsj  with  gasfcro-inteatinal  irritation,  and  a  teudencj  to 
coma,  in  which  the  putiunt  iimy  die.  There  is  also  almast  alway8  a  more 
or  lesa  prolonged  period  between  the  iugestion  of  the  food  and  the  onset  of 
the  Bymptonis,  "  the  incubation  period  "  ;  whea  this  is  present  the  cavise  of 
the  poisouing,  according  to  Van  Ermengen,  ia  due  to  the  presence  of  a 
special  organism,  Baeilius  botuiinus,  this  condition  being  knowii  as  Botu- 
tisin.  David  deacril>ea  an  interesting  instance  of  pfiisoning  by  red  herringail 
There  were  five  ctises.  ali  in  one  fauiily.  Gastric  6ymptom8  and  obstinate 
oonstipation  couuneucing  some  day8  after  taking  the  food,  occurred  in  ali, 
follovved  by  local  paralysi8  of  parfcs,  doiible  vision,  and  diminished  refiexea. 
In  two  the  dyspliagia  \viia  so  complete  that  fetiding  by  a  tube  had  to  be 
reaorted  to.  Tlie  paraplegic  8yujptom8  lasted  for  montha,  but  ali  finally 
recovered. 

Breiger  isolated  an  alkaloid  named  Mytdotoxi7i,  which  is  not  de8troyed 
by  cooking,  Ironi  the  hver  of  musseLs  taken  from  foul  water ;  this  produces 
acute  Hyi(iptoma  like  thuae  of  "eurare"  poisouing,  affecting  the  motor 
nerves,  being  quite  distinct  from  those  toxius  which  induue  the  gastro- 
iutestiual  irritation  8ymptom8. 

The  treatment  of  ali  caaes  of  Ptomain  poisoning  ia  to  clear  the  stomach 
and  intestines  of  the  irritating  substancea  as  soon  as  posaible,  to  give 
stimiilanta  \vith  diacretian  to  counteract  tJie  cardiac:  depression,  and  where 
there  is  profuse  diarrhoia  and  much  [^ain  opiates  will  be  required ;  for  the 
6ubsequent  [)aralyai8,  niassage  and  nerve  tonics.  '*  Tinned  fish  *'  are  very 
liable  quickly  to  imdergo  putrefactive  changes,  e.sjteciallv  in  hot  climates; 
if  then  eaten,  they  produce  severe  8ymptoma,  diarrhcwi,  vomiting,  and 
coilapae  in  a  few  hours^  which  tnay  last  for  days  or  prove  fataL 

In  tropical  climates,  \vhere  the  intestine  is  so  ready  under  slight 
provocation  to  increased  secretion,  congestion,  or  ulceration,  one  cannot  be 
too  careful  in  the  8crutiny  of  ali  tinned  fish  to  be  used  for  food;  it  is  from 
these  tliat  ou  board  ship  fish  poisoning  most  comniOuly  arisea. 

(3)  The  convet/arice  of  specijic  pathogtnic  miero-organisTns  to  man,  hy 
means  of  oy8ter8,  inussels,  etc.,  unquestionably  takes  plače,  perhaps  more 
often  than  ia  genenilly  believed. 

The  spread  of  typhoid  has  been  di8tinctly  traced  to  infected  shell-fish. 
and  reported  accordingly  by  many  medical  ofticers  of  health  and  others.  It 
is  not  tmcomnion  in  oertain  well-known  localitiea  to  tind  oyster  beds  on  the 
foreshore,  immediately  l>elaw  tlie  outfall  of  a  8ewer,  and  I  have  had  it  stated 
to  me  by  a  **  grQwer  "  that  in  thene  positions  the  oystor8  are  fatter  and 
better  in  quality  than  those  from  more  open  situatious. 

Bacteriological  €xaminations  have  been  niade  demonstrating  the  presence 
of  B.  enteritidis  and  B.  cole  communis,  etc. 

Legislative  measurea  for  rciaoving  this  evil  have  been  over  and  over 
again  brought  forward,  but  so  far  ineffectually,  the  interference  with  the 
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ojster  industrj  and  restriction  of  the  area  for  beds  being  stronglj  opposed 
by  a  certain  section  of  interested  persons. 

(4)  Poiaoii  JVoujids  causeA  hy  Fish. — Perhaps  the  most  widely  feared 
fish  producing  ouLaneoua  injuries  are  the  "  Sting  RHyB ,"  beloDging  to  the 
order  Batoidea.  These  have  one  or  more  sharp  barbed  spines  attached  to 
Bome  portion  of  the  dorsal  eurface  of  the  tail;  these  may  cause  severe 
lacerations  when  iucautiou8ly  handling  the  tish,  or  when  stepping  on  them 
while  half  hiddtin  in  the  sand.  In  the  first  oase  I  per8oually  camo  acroas, 
the  pain  was  bo  intense  that  the  atroug,  healthy  man  aliuost  fainted. 
There  is  no  poison  apparatus  connected  with  the  spines,  but  they  are  like 
poi^n  arrow8,  being  coated  with  luucus  froni  the  aurface  of  the  fiah,  which 
haa  peculiar  irritating  properties.  Another  class  of  fiah,  the  Scorp(cnidWf 
are  profu8ely  provided  with  sharp  spines  ou  the  opercular  plates,  fins,  etc., 
which  inflict  irregiilar  punetured  wound8.  Among  the  very  dangerous  fish 
are  Synanc€a  verrucosa  and  S.  horrida,  found  in  the  Red  Sea  and  on  the 
coasts  of  Africa  and  India;  in  these  spt^ciea  the  doraal  spines  are  grooved, 
having  sniall  poison  bags  attached,  the  venoni  being  iujected  into  the  wound 
by  pressure.  Injmies  from  this  fish  occa8ionally  cause  deiith  (Duy).  The 
8ymptoms  vary  according  to  the  aniount  of  veuom  injected  ;  they  are  local 
pain,  increasing  and  spreading  from  the  wound,  with  swelling  of  the  part, 
lymphangitiB  and  gangrene,  attended  with  convulsions.delirium,  and  attacks 
of  syncope. 

Other  very  dangerous  fish  are  the  Thalassophryna,  of  which  two  species 
are  known,  one  in  the  Pacific,  the  second  in  the  Atlantic  Ocean.  These 
fish,  according  to  Giinther,  possess  as  perfect  poison  sacs  and  tubular  spines 
as  any  venomous  snake.  The  poison  sacs  are  attached  to  the  bases  of  the 
opercular  and  dorsal  spines. 

In  the  "  Weaver8  "  Traehinus,  common  in  European  waters,  the  doraal 
and  opercular  spines  have  deep  double  groovea,  these  being  filled  with  fiuid 
mucus,  but  there  is  no  true  poison  appfiratus.  IVounds  infiicted  by  them 
are  followed  by  ^nolent  infiammation  of  the  injured  part. 

Manv  genera  of  the  "  cat  fish  "  tribe  Siluridce  are  exce88ively  dangerous 
to  handle,  the  dorsal  and  pectoral  fins  having  very  hard  serrated  bony 
spines,  which  may  inliict  serious  woundB ;  in  some  of  these  fish  glandular 
organs  are  found  at  the  axilB  of  the  spines ;  the  body  is  covered  by  an 
ofifensive  tenacious  mucus,  which  can  readily  infiict  the  wound.  Great 
numbers  are  commonly  eaten  by  the  lower  "castes"  in  India.  they  are 
therefore  frequeatly  caught;  the  tishermen  inimediately  cut  off  the  offend- 
ing  spiuea,  it  being  rare  to  see  a  perfect  apecimen  in  the  market. 

Tteatment  of  IFounds. — These  should  l>e  enlarged  and  the  blood  allowed 
to  flow  freely,  or  the  part  may  be  ligatured  above,  and  the  poison  removed 
by  cupping  or  sucking  the  wound,  then  ammonia  or  spirits  of  turpentine 
inay  be  applied,  followfd  by  fonientations,  opiuni  being  given  and  stiniulants 
as  neoeesaij.  The  wouuda  cau8ed  by  the  serrated  spines  of  rayH  and  cat  fish 
almost  always  suppurate. 

(5)  Fish  may  aci  as  intertrudiait  or  de/lnite  Hbsts. — An  example  of  the 
former  is  found  in  Lota  vulgaris,  which  is  oonmionly  known  to  harbour  the 
larval  form  of  Bothrwcephalus  lotus  (aee  Ceatodes).  Congers  are  said  Uj  be 
infested  with  hydatid8.  A  ciirious  čase  bas  been  deschbed  by  Dr.  Batten, 
namely,  the  fixation  of  a  species  of  Lepcopkiheirus,  one  of  the  "  Calegida?  '* 
or  fish  lice,  on  to  the  cornea  of  a  fisFimonger  (which  spccimen  he  kindly 
sen  t  to  me).  Tliese  semi-^Mirasitic  copepoda  are  very  numeroua  on  miiny  fiat 
fish,  moving  about  actively  ou  the  skiu  some  tirne  after  the  death  of  the  fiah. 
The  saline  condition  of  the  ocular  conjunctiva,  with  a  certain  quantity  of 
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mucous  secrebion,  render  bhia  position  particularlj  suitable  for  these  parasites 
if  accideutally  introduced.  It  is,  however,  very  rare :  I  have  never  heard  of  or 
seen  a  second  čase.  The  paraaite  was  successfuUj  removed,  vision  not  being 
iinpaired. 

LITERATURE.— ANDREWa.    Haiulhook  of  Puhlic  Health,  Part  I.  1898.— Battrn. 
taoea  Paraaita  ou  Coruoau,"  Laiicet,  April  7,  1900.— Coi'pe.s«eiu     *'Tropical  Xaval  Hygiene,' 
DaTidHn*ii  DiMosn  v/  fVann    Climatta,  —  Dav.     FUhes  of  /tuiin, — David.     IhMtsch.   Med, 
Woeh,,  1893.— GeNTnKR.    Studij  of  Fisheji.  -MArov.     Natural  Bistory  qf  Vidoria,  N.S,  W. 
Maktin,  Sybney.     "  Ptumaiii  Poisouing,"  AUbutla  iiysi.  Med. — OsTLSK.     SijsCvm  of  JUedicit 
— 'Public  Health  Rcjiorts,"  Jaumal  of  SUHa  iVtffirim*.— HoTTAnn,      Cht  Poison  OrganA 
Synancfaf  Scorpana,  aiui  Plolo9iu,  1879.— J.  MacdonalI)  Roobbs,  R.N.     U53.,  Fi^  Pauiming 
and  Venoinova  Fiahe*. 
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As  far  as  the  British  Isles  are  concerned,  the  subject  of  snake-bite  is 
generally  ignored  in  iiiedical  text-book8,  or  at  moBt  is  dismisBed  with  a 
passiug  meution.  The  reason  is,  of  course,  that  such  cases  are  6omewhat 
rare,  though  not  more  so  than  some  other  diseases  and  accidents  that  could. 
be  named,  and  aiso  because  the  cases  that  do  occur  are  rarely  seen  by  tbose 
who  write  text-bookH,  and  inde&d  generally  go  uurecorded  eveu  in  the 
medicfti  jimrnals.  It  i«  the  country  practitiouer  in  remote  districts,  wh( 
bas  probably  many  miles  to  travel  to  see  hia  patients,  who  nuw  and  theit' 
encounters  a  čase,  and  wlio  has  very  little  tirne  left  hini  for  writing  up  hia 
observations  to  current  niedical  literature.  It  is  therefore  the  more 
nece88ary  when  a  Beries  of  eaaea  liave  come  undcr  the  notice  of  a  single 
individual — as  has  happened  in  tlie  last  year  or  two  to  the  present  writer 
— that  these  should  be  compared  and  recorded. 

{a)  Sjjecks  of  Serpent  involved. — There  are  only  thrce  serpents  fonnd 
indigenous  in  the  BritiHh  Isles,  and  of  these  three  one  only  ia  venomous. 
This  is  the  adder  or  viper  ( Vipera  berus).  Like  the  other  snakes  the  adder 
is  absent  from  Ireland,  the  lale  of  Man,  Guomsey,  and  Sark,  but  is  present 
in  greatly  varying  numbers  in  evory  county  of  England,  Scotland,  and 
"VVales.  It  ifl  the  onIy  Rnake  fonnd  in  Scotland^  except  in  Rosburgh  and 
Berwick,  where  very  oGca8ionally  the  ring  snake  or  grasa  snake  (  Tropidonotus 
natrix)  is  met  with.  Its  numbers  vary  with  the  nature  of  the  district, 
as  it  retirea  before  the  progress  of  ci%'ilisation  to  the  large  wood8,  commons, 
heaths,  and  mountain  fastnesscs.  The  adder  may  be  diagnosed  from  other 
species  at  once  by  the  dark  brawTi  ar  black  zig-zag  mark  vvliicb  extends 
along  the  •vvhole  length  of  the  back,  and  by  a  V-shaped  marking.  at  the 
posterior  end  of  the  head,  The  adult  length  is  from  18  to  25  incbes 
as  a  rule. 

(b)  Causes  of  Adder-hite.— The  accideut  occurs  in  nine  cases  out  of  ton 
from  the  person  bitten  being  unavvare  of  the  proxiniity  of  the  reptile.  The 
natural  instinet  of  the  adder  is  to  eacape  observation  if  possible.  It  is  only 
when  ab3oIutely  comered  that  it  makes  a  delibcrate  attack — for  esample«- 
wheu  in  a  cage  or  box,  or  in  Bome  other  position  from  which  there  is  n( 
escape.  The  most  common  way8  of  sustaining  this  injury  are  by  stepping 
on  or  near  the  adder,  when  it  strikes  just  above  the  ankle ;  by  picking  up 
a  stick  or  other  object  on  the  ground,  not  observing  the  adder  lying  at  that 
spot ;  or  by  sitting  do\va  on  a  warm  bank  on  which  the  adder  is  basking. 
In  aH  theae  cases  the  adder  strikes  in  self-defence.     The  anatnmy  nf  the 
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fang  and  venom  gl&nd  is  similar  to  that  of  other  viperine  serpents,  and 
neod  not  bo  described  here. 

(c)  Diagnosis. — As  a  rule  the  hiatorj'  is  too  definite  to  pennit  of  any 
doubt,  but  in  doubtful  cases,  wbere  the  patient  waa  alone  aud  found 
unconscious,  the  presence  or  absence  of  the  fang  punctures  must  decide  the 
point.  Tho  appearance  of  these  marka  is  that  of  severe  pin-pricks.  In 
a  čase  whero  the  patient  ha«  l»een  Btruok  hy  an  average-sized  udder  the  two 
points  of  puncture  will  be  froni  three-fifths  to  half-an-inch  apart.  But  one 
fang  only  may  bave  been  used.  or  the  adder  niay  have  stnick  twice,  in 
which  CAse  the  fang  puncturea  will  8how  a  corresponding  arrangenient. 

(rf)  Symptoms. — It  is  gonerally  stated  that  the  symptoins  depend  on  the 
oondition  of  the  patieut*s  general  health  at  tiie  tiuie  of  ilie  accideut  and  on 
the  heat  of  the  day  or  the  season.  The  fornier  applies  tt»  every  accident 
tliat  could  be  named,  and  has  no  particular  rclation  tu  adder- bite.  The 
latter  has,  in  ali  probability,  very  little  to  do  with  the  result.  Hie 
st/mpto7n8  which/oUow  an  adder-hite  depend  on  the  doae  of  venom,  injec^ed  at 
the  tirru.  Of  course  a  strong  man  will  survive  a  dose  that  migbt  prove 
fatal  to  a  weakly  child,  just  as  he  would  a  dose  of  opium  or  any  other 
poison.  "  The  aymptomfi,  wliich  come  on  very  rftpidly,  are,  pain  at  tho  scat 
of  the  wouud,  sickueas,  and  a  feeliug  of  extreme  prostration,  terminatiug  in 
actual  faintine  and  loss  of  consciousness.  In  fatal  cases  death  occurs  soon 
from  heart  failure.  If,  however,  the  dose  injected  was  not  so  large,  or  the 
venom  of  the  particular  adder  less  potent,  the  patient  recovers  consciouenesa 
(or  may  not  actually  faiut),  aud  a  set  of  Becondary  8ymptoms  sets  in.  The 
day  after  the  bite  tlie  veasels  of  the  ami  or  leg,  as  the  caee  may  be.  become 
painful,  and  the  Iympluitics  atand  out  as  dark  liues.  The  limb  bocomes 
BwolIen,  and  the  svvelling  may  extend  to  the  bo<ly.  The  patient,  in  fact, 
exliibits  ali  the  signs  of  severe  local  blood-poisoning  in  addition  to  great 
weakne88  of  the  heart.  In  some  cases  the  limb  8ho\v8  considerable  dis- 
ooloration  of  a  more  or  less  green  colour."*  Shoiild  the  čase  run  a 
favourable  course  ali  these  symptoms  subside  gradually,  but  it  is  u8ually 
6ix  or  eight  weeks  before  tho  limb  recovers  perfect  mobility  and  the  jMitient 
feels  welL  The  nervoua  8ymi>tums  exliibit  considerable  variatitm  in 
different  cases.  Thus  there  may  be  little  or  no  mental  disturbance,  or 
the  patient  may  exhibit  great  terror  or  delirium.  There  may  t»r  may  not  be 
marked  photophobia.  The  pupils  may  be  dilatcd.  Occasionally  there  is 
slight  erythroiJ8ia. 

The  foUowing  is  the  must  receot  fatal  čase  that  has  occurred  in  tlns 
country,  reported  to  me  by  Dr.  Eden  Cass,  under  who8e  čare  the  čase 
came: — 

HistOTy. — On  Jime  8,  1901,  J.  Hartley,  a  little  boy  aged  4  yearB  and 
8  months,  was  chasing  butterflies  in  a  meadow  by  the  side  of  a  small 
stroam.  "VValking  through  a  patch  of  bog  myrtle  and  heather,  he  said, 
"a  little  frog  jumped  up  and  bit  liim  on  the  right  leg."  This  was  betweon 
11  and  12  a.m.  He  ran  home  ali  tlie  way,  and  when  he  arrived  hia  face 
"ttus  a  picture  of  terror.  On  hearing  the  childs  8tory  his  father  concluded 
he  must  have  been  bitten  by  an  adder,  and  upon  removinfz  hin  stocking 
two  small  punctures  vere  seen  about  the  junction  of  the  middle  and  lower 
third  of  the  right  leg.  It  wa8  nearly  5  p.m.  when  the  doctor  arrived,  he 
living  some  teu  milee  from  the  plače  of  the  accident.  He  found  the  lad 
curled  up  on  two  chairs.  his  face  bidden  under  his  arms,  and  away  from  the 
light.     He  vraa  in  great  terror. 

S^mptoms. — The  |iatient  viaa  dull,  had  l)een  violently  sick  10  or  12 
(  Briiish  Serpentt  (\Vni.  BImckwoo(J  k  Sona),  p.  139. 


256 


SPASM 


fcimes  sooD  after  reaching  the  house,  and  the  bowels  had  moved  once.  His 
temperature  wa8  normal,  pulse  slightlj  qiiickened,  heart  sounds  normal, 
did  DDt  complain  of  any  p&in,  was  very  thirsty,  and  the  pupils  were  normal. 
On  esamining  the  leg  there  was  a  small  round  blue  mark  about  tbe  eize  of 
a  shilling,  with  a  well-marked  puncture.  The  second  puncture  was 
obiiterat^  by  some  tar  that  had  been  applied.  The  leg  as  far  as  the  knee 
was  swoUeu  to  twiee  its  natural  size,  waa  boggy  to  the  touch,  and  of  a  dull 
white  colour  with  a  dark  bluish  tint  under  the  skin  in  places.  It  was  verj 
bot,  but  not  tender.  Next  morning,  after  a  restless  night,  the  boj  was 
half  comatose.  He  had  been  severely  purged,  and  had  passed  both  motions 
and  urine  in  bed.  He  was  stili  very  thirsty,  temperature  normal,  pulse 
110.  He  could  be  roused  by  shouting  at  him.  The  swelling  Iiad  extended 
up  the  limb  as  far  as  the  groin,  the  thigh  being  the  same  colour  as  the  leg. 
Bright  red  and  blue  lines  were  well  marked  at  the  base  of  the  toes  on  the 
doršed  aspect.  The  pupils  did  not  react  well;  comeal  refles  present. 
Next  day  (June  10),  after  another  restless  night,  he  was  quieter.  tbougb 
occasionally  throwing  his  anus  about.  He  lav  with  his  legs  and  hips  bent^ 
head  flexed  slightlv  on  his  back,  \\-ith  mouth  open.  The  breathmg  was 
rather  quick,  temperature  nomial,  pulse  venr  rapid,  and  heart  sounds  very 
feeble.  The  eye8  were  fixed,  pupils  shght]y  dilated,  no  reaction,  comeal 
reflex  8Lightly  marked.  He  refused  nourishment,  and  was  dietinctly 
moribund.  The  condition  of  the  limb  vas  improved,  no  heat,  swelling 
decreased  eonsiderably.    The  boy  died  at  2  A.M.  that  night. 

Treatment. — Potašsium  ^lermanganate  wa8  injected  into  the  leg ; 
Liq.  Str)*ch.  giveu  hypotienuically ;  brandv,  ammon.  carb.,  aud  dlgitalis 
intemally. 

The  disadvantages  in  this  čase  were  the  great  distance  from  medical 
aid,  allowing  tirne  for  the  full  absorption  of  \*enom  into  the  sjstem,  and, 
8eeondly,  the  youthful  age  of  the  patienL  Three  adders  were  seen  at  the 
spot  where  the  accident  occurred  a  day  or  two  afl6rwards  when  the  uncle 
went  to  see  it.     The  patient  wa8  a  healthy,  8turdy  little  fellow. 

Eeferenee  to  the  literature  given  below  will  enable  the  reader  to 
eompare  the  above  with  caaes  in  adults  that  have  reoovered  under  prompt 
treatment. 

LIT£RAXUR£.— Gkrald  Ls]aaroK'a  BritiA  Strprnis,  1!»-IZ9 ;  SrUith  MmUeal  Journal, 
Jnlj  Ifi,  1893  ;  Jaly  29,  1893  ;  Jaly  20,  1901  ;  Aagiut  17,  1901. 
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Spasm. 

Pbysioxx>gt 

C  ram  p 

Vabieties  or  Spasm 


Pcvram%90cl(mu$  MultipUse       .     261 

I>IAGX08IS 263 

Tkutiisnt  .     263 


Bt  rouscnlar  spasm  is  meant  an  unusually  prolonged  or  recurrent,  and 
often  escessive,  contraction  produced  irrespective  of  the  will.  Spasm 
may  be  either  tonic  or  clonic,  and  inay  affect  either  voluntary  or  in- 
yoluntary  muscle. 

Fhynology. — Contractility  is  an  inherent  birthright  of  protoplasm,  and 
therefore  of  muscle,  and  a  muscular  contraction  produced  by  means  of  a 
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nervous  Mtiinulus  is  but  a  snddcn  heighteuing  ot  its  ncrmal  tonus,  or  so- 
<'all6d  ph^sictlngical  tone.  This  tonus,  ever  varring  in  degree,  is  largely 
dej)endeQt  iij>on  a  constant  8uni_:es.si<in  nf  nervoiis  impulses  reaching  the 
inuscle  fnjm  its  trupliiu  centre,  nerve  cells  in  the  spinal  cord  or  niedulla, 
and  is  therefore  dependent  in  turn  on  varjing  neural  tonus,  biit  not 
entirely  so.  Involuntar}'  muscle  may  continue  to  contract  rhytlmucally 
when  aeverod  from  ali  nervouH  connoftion«,  as  seen  in  the  oxcised  Iieart 
mascle  of  tortoise.  Again,  circulating  poisons  may  aQect  imiscuLir 
iiTitability  diroctly,  and  not  by  way  oi'  the  nervous  6yst€m,  as  veratria, 
ergot,  and  digitalis,  or  in  the  rapid  onset  of  rigor  luortLs  after  death  from 
cholera,  or  in  an  animal  hunted  to  death. 

Cramp,  or  paiiiful  Kj>a8m,  tlie  irregular  tetauit*  coutractions  preasing  on 
intra-mascular  nerve-cndings,  and  thus  producing  pain,  may  be  due  to 
circulating  toxins  produced  within  the  body,  oh  i«  seen  in  the  cramps  met 
with  in  dial:>etes,  tetany,  and  iu  unernia.  Crarnps  inay  be  bacterinl  in 
origin,  as  from  the  toxiue3  of  tetanus  or  hydropliobia,  or  thcy  umv  bo  due 
to  poisoa  absorbed  from  vvithout — organic^  as  in  ergotism,  or  laetallic,  as  iu 
lead  iKiisoniug,  Cramp,  again,  may  result  from  fatigue.  the  irritable  state 
of  the  nmscTe  pcrhaps  dependitig  on  local  accumuhition  of  metabolic 
products. 

Antiemia  of  muscle,  agaiu,  may  so  heighteu  its  irritability  as  to  produoe 
fipasm  or  cramp,  as  is  seen  iu  the  nixjturual  cramps  in  the  legs  that  anaemic 
women  are  liable  to.  In  tljis  čase  the  spasms  are  uot  reUeved  by  extension 
of  the  lirab  ;  but  getting  out  of  beil,  by  the  asaumiog  of  the  erect  posture, 
improves  the  blood-8Upply  to  the  limbu,  when  the  crainpa  will  pass  ofF. 
The  same  variety  of  paiuful  apasm  or  cramp  is  seen  in  some  cases  of 
progreesive  arterioscleroeis,  or  endarteritis  obhtoraus.  the  condition  beiug 
named  by  Charcot  "  <vlaudication  intermittente."  I  have  seen  precLsely 
the  same  conrlition  in  the  calf  muscles  after  popliteal  throinhosis  of  both 
legs,  in  vvhich  tlie  exertiou  of  walkiug  a  huudred  yards  ulwayB  brought  on 
painful  cramp  in  the  calves,  though  nothiug  wa8  noLiced  whUe  sitting  or 
moving  quietly  about  the  houae.  This  is  explained  by  the  increased 
contructions  of  the  gastrocnemii  in  the  effort  of  walking,  denmudiug  the 
physiolog1oal  incrcase  of  blood-suppIy  nece8sary  for  a  muscle  iu  action, 
yet  deuied  to  it  by  the  iusufficient  collateral  circulatiou  developed  after 
the  popliteal  thrombo;»w,  thua  producing  a  relative  aniemia  of  tlie  muscle. 
The  same  pathology  eKplains  the  painful  cramp  of  the  heart  muscle  in 
angina  pectoris,  attru^ks  being  induced  either  by  diminution  in  calibre  of 
coronary  branches  from  vasomolor  8])asm,  or  froru  pro;^a¥is8ivo  atheronia 
suddenly  diminishing  the  blood-sn]»ply  to  certain  territories  of  heart 
muscle,  or  by  exertion  or  emotiou  calling  for  more  frequent  contractions 
>Wthout  the  corresponding  dilatution  *>f  coronary  vessela  to  8Upply  the 
hard-worked  muscle,  tlic  failure  of  dilalation  l>eiug  due  to  arterio- 
scleroais,  or  vasomotor  spasm,  or  to  a  comliination  of  these  oause& 

Congenital  peculiariticj*  of  the  muscle  fibres  may  also  re«ult  in  tranaient 
s^iosm  at  the  commencement  of  a  movement,  as  in  Tbomsens  disease.  I 
have  also  seen  persistent  tonie  spasm  with  hyi:N3rtrofthy  of  [»oth  stemo- 
maetoids  in  a  cus«?  of  it8eudohyiiertntphic  muwiular  dystrophy  iiroiliicing 
double  wryneck,  or  retraction  of  the  occiput  with  protrusiim  of  the  chin. 

Spaam  L**,  however,  largely  refiex  in  urigin  in  almoat  ali  cases,  and  the 
exoessive  stimuli  reaching  the  muscies  and  causing  tliem  to  contract 
dejicnd  iu  turn  upon  afforent  impulsea  running  centrii»etdlly  from  the 
musclcs  themselves,  the  hkin,  j^ints,  mucous  membranes,  eto.  That  this  ia 
80  mav  I«  Hhown  by  the  tlaccidity  and  apparent  total  paraly8is  produced 
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in  a  Umb  bj  section  of  ali  the  posterior  roots  that  conduct  afferont  im- 
pressions  from  it  to  the  spiual  uord. 

Muscle  tonus.  therelore,  is  in  i«rt  dejtendent  on  the  conditions  affecting 
the  miLsoular  substance  dire<:;tlv,  bnt  more  so  on  the  var^'iug  ti.inic  stuiuili 
leacliing  it  frum  it-s  spinal  nerve  centre.  These  latter  are  agaiu  depenilent 
on  conditiong  directlj  aflbcting  the  nutrition  of  the  nerve  ceU  itself,toxic  or 
otherwise,  and  to  a  largc  extent  on  stimuli  reaching  the  ncr\o  celi  from  other 
ncurons,  stimuli  reeeived  from  the  jtenpheral  skin,  joints,  etc.,  »ud  esjkeciallv 
frum  two  important  sources,  the  cerebral  cortex  and  the  cerebellum. 
liBsions  riiay  be  irritative  or  paralvtic,  and  it  ia  to  I«  expected,  therefore, 
tliat  disefi^es  afiecting  either  the  niu8cles  directlv,  or  the  j>eripheral  nerves, 
the  apinal  rentres,  or  the  cerebral  or  cerebellar  cortex,  or  their  conducting 
jKiths  to  the  lovrer  medidLiry  and  spinal  centres^  should  in  certain  eases 
producB  escessive  muscular  tonus  <*r  ^jiasm,  and  in  others  dimlnution  of 
muscle  tonus  or  flaociditv.  As  examples  of  simple  reflex  spasm  from 
irritation  of  i)enphera!  nerves  mav  bo  (pinted  sjja.sm  of  the  adductors  of 
tlio  ;^lottis  due  to  a  fureitm  bodv  in  the  larrns,  trismus  from  carious  t^^etb, 
renal  and  biliarv  colic  from  calcidus,  and  risjiditv  of  the  abdominal  musclea 
in  peritonitis,  diaphragmatic  pleuru>y,  appendicitiii,  eto-  Stimulation  «>f 
the  periphenil  ner\'es  generally  increases  the  muscle  tonus  in  the  corre- 
sjKmding  segjiient,  as  L*  seen  in  the  iucreased  knee-jerk  pntducetl  by 
rul>bing  the  skin  uver  the  vustus  int«mus,  though,  on  the  other  hand, 
painful  stiruulation  of  the  j»eriphei'y  mav  somelimes  diminish  tonus,  as  is 
»een  in  ca.sos  of  persistent  violent  ankle  clonus.  whioh  can  be  arrested  by 
forcible  i^iinful  tiexi".in  of  the  great  toe.  Imjuiirment  of  the  conducting 
power  of  the  sensor)-  nen-es,  by  preventing  afferent  stimuli  from  reaching 
the  spinal  nen^e  centre«,  tends  to  aboli^ih  muscle  tonus,  as  is  seen  by  the 
I088  of  knee-jerk  in  i«?TipheraI  neuritis  and  in  tabes,  which  latter  is  often 
^chamcterised  Jiv  marked  hvptttonia.  While  afferent  impuL?cs  reaching  the 
H)iimil  uerve  centre  Irom  the  iK?riphery  tend  to  heij^^hten  mia^e  tonus, 
thosti  reacliing  it  along  the  pvramidal  tract*  fn>m  the  cerebntl  cories  are  of  a 
twofold  nature.  Tonic  impulses  from  the  cortex  appear  to  inhibit  muscle 
tonus,  as  seen  in  the  incrcased  knoe-jerk  when  the  attention  is  distracted  by 
gripping  with  tlio  liand.  Similarh%  paralvtic  le^ions  of  the  hemisphere  are 
followed  by  rigiditv  with  increased  deep  refleies.  while  irritation  of  the 
00Ttex  as  iu  meningitis  mav  aboliah  the  knee-jerk.  On  the  other  hand, 
intermittent  exph^ions  of  nerve  (brce  in  the  Bolandic  area  so  btimulaio 
the  lower  spinal  oentres  as  to  pniduee  Bpasm  and  convalsion.  While  the 
eerebrum  bas  thus  a  crossed  oontrol  on  muscle  Umas  of  the  oppoeite  side 
of  the  bodr,  the  cereliellum,  con^-^rselT,  appeacB  to  exeit  an  uncrossed 
efkct,  partlv  through  Deiters*  nucleus  and  the  dageending  antero-later&l 
tnct,  and  opposite  in  kind  to  that  of  tfae  oerefanl  hmusphereB.  Thus, 
tonic  impul^es  fmm  the  cei«l«llum  uipetr  to  incrense  muscle  t^^mus, 
oansing  rigidity>  wlule  intermittent  erploeivB  stimuli  fmmi  the  cerebellar 
cortex  produoe  the  op^^jsite  eflect,  vir  reUsmtion.  As  au  illustration  of 
ihis  fact,  ^B  mav  quote  the  results  obtained  br  Hoislev  and  L6wciithal 
alter  rEuno>'al  of  both  cerebral  bemi^iheteB  in  tbe  dog  and  cat,  when  active 
coctension  tonus  of  the  limba  is  obteuied.  Shflrnagton  names  this  condi- 
xiv\\  deoerebnte  rinditr,  and  sutes  that  the  spaan  is  so  great  that  a  cal 
m  this  ooodiliim  ^a«ed  od  its  Ibnr  fisec  will  lemsiB  so  Ibr  seTer&l  da^ 
Ib-miaaetioa  of  the  ^linal  eocd,  or  of  the  bulb  jnst  sbore  the  pjTamic 
vtt>  tijvatkoo,  aboUdies  this  li^ditv  on  the  same  side,  {m^ving  that  ti 
ev  v^ave  tonus  is  the  resuh  of  an  uiKsv«is«d  infloeooe.  IIon>ley  and 
k>\»«'nibh],Bku«coTer,  fbund  ibat  "Khea  this  decerebtste  ngiditv  bas  bceu 
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uced  by  removal  of  both  cerebral  hemispheres,  laradic  stimulation  of 
t!ie  upi>or  surface  of  the  cerebellar  hemiaphere  caiised  inimediate  relaxation 
un  the  same  side,  the  toniis  beinj?  iinmeduitely  re-ostablishod  on  shutting 
«tff  the  current.  The  iincrossed  intiuenee  previously  referred  to  is, 
therofore,  almost  certainlv  the  Utnic  iiiipulses  proceeding  from  the 
ccrel)e!lar  cortex,  inereasing  musele  tonus  and  oausing  rigidity,  while  the 
intcnuittcDt  oxpIoRivo  Htiiuuli  fruin  iho  eerel>clluni  cauHC  rolaxati()n,  being 
the  opposite  efifects  to  those  dne  to  the  cerebral  cortex.  Ali  Ibrma  of 
Bpasni  are  dizuinished  dtiring  sleep. 

Varieties  of  S'pasm,--^\)iQ&m  niav  l>e  either  tonic  or  clonic.  Its  varieties 
uwy  bo  classified  iinder  five  headings— (I)  Organic,  (2)  Toxic,  (3)  Reflex, 
(4)  Fuuctional,  (5)  Hy8terical. 

1.  Spaftiu,  either  tonic  or  clonic.  may  be  produced  by  various  organic 
Icsiona  of  the  cerebral  cortex  and  its  pyraniidal  fibren,  the  medullary  and 
Fpinal  nuclei,  and  of  the  motnr  nerves,  #id  tlie  lesions  may  be  either 
irritative  or  |»aralytic.  \Vhen  dificusning  the  phyBiology  of  spuam  wo 
referred  1^»  the  pirt  probabIy  played  by  the  cerebellum  in  prodiicing  the 
late  rigiditv  uf  bemiplegia,  and  of  paraiyRis  agitaiLs,  wliich  iuay  be  b>oked 
on  aa  a  form  of  double  hemiplegia,  yiH.  thero  is  little  rJinical  evidence  Ut 
Hho\v  tlie  eifect  ot"  irritiitive  ur  j»anilytic  lesiona  of  the  cereU^lhiin  in 
prodiicing  hj^kwuj.  Irritative  lesionH  of  the  cerebral  motor  cortex,  causing 
intenaittent  oxplosive  diacharges  of  nerve  force,  such  as  a  tuinour  or 
localisod  patcli  of  softening,  cause  sj^^asincKlic  mnscular  clonic  contractions 
of  tho  tyi>e  lamiliar  to  »is  aa  Jackaouian  w>nvulsionH.  Theae  may  l»e 
hiuited  to  one  limb,  or  the  face  on  one  aido,  or  niay  beconie  general. 
Paralytic  Icf^ions  of  the  cortox  or  of  the  internal  capside  are  follo\ved  after 
a  few  \veekB  by  a  condition  of  8|>asni,  moat  intenae  in  the  most  paralyHed 
jiart,  knowa  as  late  rigidity,  whieh  is  pennanent.  The  destructive  leeiou 
uiay  be  actual  loaa  of  substance  from  iniury  or  operation,  or  the  result  <tf 
hffiZDorrhage,  thrombosiH,  or  emboli^m,  or  tumonr,  or  of  pressure  from 
hvdrocephalus.  The  late  rigidity  may  be  combined  with  recurring  clonic 
c»inviilsion,  aa  in  post-hemipiegic  epilepsy,  or  in  tiimoiir  in  the  Kolandic 
area.  The  apa^m  of  late  rigidity  ia  a  tonic  contraction  affecting  tho 
tlexor8  of  the  arm  and  luiud  moHtly,  and  the  exten80i-s  of  the  leg.  Thia 
tonic  muficular  contracture  eventually  leada  to  actual  contracture  or 
miiacular  shortening.  Thia  ia  eaaily  to  be  distinguished  from  the  lead-pipe 
contraction  of  hvat^rical  spasm,  in  which  the  Hpaam  of  the  flexor8  of  the 
fingera  is  just  aa  marked  when  the  wri8t  ia  tiexed  aa  when  extended,  while 
in  hemiplegic  kite  rigiditv  tlexion  of  the  Nvrist  abolishea  the  rigidity  of  the 
fingera.  \Vhen  hemiplegia  has  l»een  acquired  early  in  life,  the  npaam  of 
the  hand  ia  not  infre<[Uontly  aaaociated  with  aluw,  irregular  raovementa, 
knovm  aa  mobile  a|MU(m,  and  the  eeverer  forma  a«  athetoBia.  Most  U8ually 
it  affects  the  hand,  aometimes  the  whole  arm,  and  aometimes  the  foot. 
The  movementa  are  ocoAsionallv  very  severe,  and  are  intenaified  hy  volun- 
tary  movement.  The  leaion,  most  eommonly  dno  to  softening  from 
vaaciilar  ocrhiaion.  nmv  1«  citrti(jal  or  ciipaular,  or  even  baaal.  The  most 
severe  cone  I  have  met  with  Wivs  in  a  woman  of  35,  who  had  a  severe 
fall  at  the  age  of  three  year8,  the  movementa  being  firat  noticed  three  or 
four  yeara  later.  There  wa8  conaiderable  right  hemiplegia  of  arm  and  leg, 
with  paralyflia  of  tho  leti  third  ner\'e,  the  lesion  being  ap]>arently  aitnatcd 
in  the  crus.  In  her  caae  the  movement^  ceased  entiielv  during  Hlee[», 
thongh  it  it*  »lid  that  they  may  conliniie  in  slight  degree.  Leaiona  of  the 
nuclei  in  the  pons,  meduUa,  and  cord  mav  alsfi  givo  rise  to  both  irritative 
and  {»amljtic  fq^taam,  though  Icas  commoniv  than  supranuclear  leaions.     In 
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ihrae  coses  I  have  seen  trismus  from  spasm  of  the  masseters  and  temporalfl 

so  marked  in  «ises  uf  inHItmting  gliomata  of  tlie  jx>ns  and  iue<Iulla,  i!iat 
the  mouth  could  uot  l»e  oj>ened  \vitb  auy  reasonable  force,  the  8pai?m  being 
LO  doubt  dne  to  irrilatiou  of  the  motor  nuclei  of  the  fifth  nerve.  Facial 
6pasm  is  sometimes  probably  dtie  to  irritation  of  the  nucleos.and  spasmodic 
torticoUif?  is  no  donbt  soinetiiiMv«  duc  to  oveniction  of  basal  niielci. 
lA]yngeal  crisea  iu  tabes  uiust  also  \te  due  to  exploaive  disoharges  in  the 
vago-acce8sory  nucleus,  causing  the  adductor  Kpasni. 

Irritation  of  the  motor  nerves  also  may  gause  6i)asm.  For  example. 
tonic  and  clonic  facial  spiasm  may  be  caiised  bj  pressure  of  a  cerebellar 
ttimour  on  tiie  nerve ;  in  the  conditiun  kno\vn  as  ophthahnoplegic  migraine. 
in  which  there  are  attacks  of  severe  headache  associated  with  recuirent 
piiralyais  of  the  third  nerve  on  one  side,  after  the  paraly8i6  of  the  levat<:»r 
I>alpehnt;  has  becomo  ]>cr.sistont  l»et\vcen  the  attaclvs,  yet  dnring  the  attacks 
there  may  I«  clonic  t;onvuIsion  of  the  levafcor  j)al]>ebra?,  rausing  the  eyelid 
to  flaah  up  and  down.  ThLs  phenomenon  is  no  doubt  due  to  irritation  of 
the  third  nerve,  as  iu  reported  cases  there  has  been  found  to  be  pressure  on 
the  third  nerve  from  esostoses  or  thickening  of  the  membranes  at  the  base. 
Insliinces  of  sjuusia  from  irritation  of  mtttor  ncrves  are  by  no  m 
common,  though  it  is  a  frequent  result  of  irritation  of  &ensory  nerves.' 
Tonic  spasm,  and  frequently  clonic  contractions  abio,  is  an  invariable  sequel 
of  fiicial  paralysis  of  maderate  Heverity,  c^using  the  j>alpepral  apertiure  to 
api>ear  amaller  cm  the  ]jaraly8ed  side,  and  the  naso-labial  fold  deeper.  Thi« 
tirst  begina  to  appear  affcer  three  montlm  from  the  unset  of  the  paralysiH, 
and  increases  gniduaUy  during  several  months.  In  severe  coses  of  facial 
pjiraly3ia  in  which  the  recover)'  of  ^'olunta^y  povver  has  been  only  slight, 
the  additiimal  contractnre  producod  by  this  means  is  of  great  cosmetic 
vahie  iu  restoring  the  apparent  aymmetry  of  the  face,  and  may  be  uu- 
besitatijigly  allowed  for  in  the  prognosis,  if  the  nerve  lesiou  is  not  a 
complete  one,  čare  being  taken  to  remember  that  in  the  severest  cases.  in 
which  the  para]y.sis  is  absoluto  and  remains  so,  there  is  no  resultaut 
contracture  either.  According  to  Gawer«,  thi^  late  spasra  is  the  result  of 
cliauges  Bet  up  in  the  nucleus  secondary  to  the  nerve  lesion,  \vhoreby  there 
Ib  tonic  overactitm,  the  breaking  dovvn  of  normal  lines  of  resistance  bet\veen 
the  dilferent  parts  of  the  nucleus  jiermitting  the  too  easy  spread  of  dis- 
cbargos  of  nerve  energy,  whereby  there  is  overaction  of  aH  the  rauscles  on 
the  ijaraly8ed  side  seen  in  slight  movements.  These  changes  are  eaKily 
dLscemible  in  the  facial  muscies,  but  it  is  much  more  ditticult,  if  not 
impossible,  to  make  out  this  change  in  the  limb  muscies.  Contracture  of 
the  antagonists  liF  the  luiralvsefl  muscies  in  neuritis,  iK)liomYelitis,  and  in 
ali  cases  in  which  the  attuchments  of  a  muscle  are  broiight  |)ennanently 
nearer  together,  should  not  be  considered  as  uAses  of  spasra,  inasmuch  as  the 
shortening  is  due  to  physiologieal  changes  in  the  shai^e  of  the  muscle 
brought  about  by  the  pcrmanent  approxirnation  of  its  attachments. 

2.  InstancBs  of  spasm  clue  to  the  ellect  of  toxins  aoting  directlv  upon 
muscies  liave  been  giveu  in  ergt»t,  veratrine,  and  digitalis.  The  poisonous 
element  iu  ergot  causing  muscular  contraction  appears  to  be  the  sj)hacelinic 
acid  and  cornutine,  whje.h  act  on  involuntarv  muscle, especialh'  the  muscular 
coats  of  the  arteries,  the  uterus,  and  intastines.  Veratrine  and  digitalis 
both  act  also  directly  uj>on  the  muscular  substance  of  the  heart,  the  {»eriod 
of  coutraction  being  very  marl<edly  lengtheued  by  irreen  hellebore.  In 
chronic  ergot  poiaoning  muscular  contractions  and  convuLsions  result  from 
the  action  of  tho  poison  upon  the  s])iiial  cord,  S^Kasm  of  the  legs  with 
paralvsis,  or  sjMistic  paraplegia,  also  occurs  in  two  other  forms  of   grain 
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l»oisoniiig — pellagra,  produced  by  mustj  maize,  and  lathjriflm,  Trhich  is  the 
result  of  disease  affecting  the  chick  pea,  or  lathyru8  sativus.  Tetanus, 
tetany,  and  8trychnine  tumvulsions  are  instance«  of  spasm  produced  througb 
tlie  agencj  of  poi&onh  affectin;:;  the  Kpinal  centree  and  ner\  es, 

3.  Spasm  fi-e(]uently  occuis  reflexly  tliroiigh  irritation  of  sensory  nerves. 
IrritatioD  of  the  tifth  nerve  froui  carioiis  teeth  or  a  dental  abscess  niay 
causo  sovcre  trismus  or  Bometinies  facial  spasiu.  Joint  iuHammation 
may  ainiilarlv  cause  H]>asni  itf  luusde«,  jireventiiig  the  joint  froni  being 
moved,  as  is  seen  in  arthritis  of  the  tenjpor«-niaxillary  joint  causing 
trismus,  Painful  g^Nism  of  the  bile  duct,  ureter,  and  1>ladder  are  oiily 
too  frec[uent  resiilts  of  iriitation  by  calciihis,  as  is  also  retention  of 
urino  froni  HpaHiu  uf  the  sphinuter  vesicie  following  operatioua  alnjut 
the  rectuoL  BlopharospaKUi,  or  tonic  contraction  of  tlie  orbiuularts 
pulpebrarum,  is  ajtsociated  with  photophul)ia  due  to  conjunctivitis, 
phlyctenular  and  other  corneal  ulcera.  The  afforent  loop  of  the  retlox  are 
in  theHO  cases  is  the  tifth  nerve,  and  tho  retlex  spasm  in  not  due  direetly 
to  the  light.  Blepharospattni  lias  indeed  l>eeu  recorded  from  corneal 
ulcers  in  a  bUnd  eye.  Li^ht  fjiUing  »m  the  retina  rarely  produces 
blepharospo-sm  refleslv,  though  [ibotopiiubia  uiay  bo  asaociated  \vith  optic 
atrophv,  and  unilatenil  blepliaroapjLBm  be  dno  Ui  shght  diplopia.  Sj»a*m  of 
the  ciliary  uiutn-le  is  nnt  unfryquently  met  witli  m  children,  the  »ubjects 
of  hypernietropia.  This  form  of  spasm  should  ]>erhaps  be  includcd  in  the 
next  section  amongat  the  group  of  occupation  neuroses,  or  fatigue  spasms. 

4.  Clonic  blepharospasm  or  twitc'hing  of  tho  orbicularis  fuilpebrarura  is 
an  inHtance  of  functional  Hiiasm  more  frequent  in  neiirotic  subjects,  Btarte<i 
sometimes  by  mimicry,  but  very  diiticult  to  cure.  It  is  aometimes  calJed 
convulsive  tic.  and  ia  allied  to  other  haLdt  spajanis,  such  as  clonic  contraction 
of  the  zygt)matici  or  frontales,  wrinkling  of  the  eyebro^'3,  sudden  jerking 
movoments  of  an  arm,  or  sniffing.  A  ourioiis  si»asniodic  cough,  known  as 
the  l)arkLng  cough  of  puberty  or  c}Tiobex  heljeti«,  is  also  a  form  of  habit 
spasm.  Clonic  contractions  of  the  diaiihragm,  producing  hiccoiigh  or 
singultus,  itf  also  aomotimes  functional  in  origin,  though  it  niay  at  other 
times  a]»parently  be  started  by  irritation  of  the  visceral  brauches  of  the 
vagUH  nerve. 

Pararnyoclonus  viuUipUa:,  or  myo<:'louus,  was  origiually  described  by 
Friedreich  as  clonic  spasms  in  tfymmetrical  muscles  of  ali  four  limba, 
ceaeing  during  sleep  and  during  voluntary  movements.  Furtber  observa- 
tion  of  cases  has  shoun,  l»owover,  tl)at  the  spasms  may  affef^t  thn  muHc-lea 
of  the  truuk,  and  eveii  of  the  face,  in  somethiug  Icas  Ihan  half  the  uumber 
of  cases,  The  ocular  muscles  alwayR  esoajie.  Generally  the  muscles  are 
ufTeeted  8ymmetrically  ou  the  two  sides  of  the  body,  sometimes  only  parts 
of  muscles,  the  s^uusuis  being  shock-like,  and  not  neceasarily  alwayB 
8ynchronou8  or  rhythmiciil.  In  severe  cases,  co-ordinated  movements, 
Huch  as  walkiug,  may  be  uiuch  iuterfered  with,  and  in  a  certain  proportion 
of  cases  epileptic  tits  also  occur,  the  muscular  spasms  Iteing  generully  wor8e 
immediately  prcceding  the  tits.  Several  members  of  the  Bame  familv  may 
Im*  allected,  males  beiug  much  more  frequ(/ntly  atlected  tliau  femalea. 
There  is  generally  complete  absence  of  any  trophic  symptoma,  and  there  is 
uauallv  no  alteration  of  sensation.  The  deep  retlexes  are  geueraUy 
im:reased.  The  disease  is  most  likelv  to  lx*  confounded  witl»  chronic  chorea, 
ccuvulsive  tic  or  habit  spanm,  and  hyHteria.  From  ciiorea,  the  svmmetrical 
atTectiou  of  tlie  muscles  ia  invoclouus,  and  the  grouping  uf  the  affected 
musclus  not  rt^sembling  the  j>seudo-voluntary  movemeuts  of  chorea,  should 
sullice    to    distinguiah    the    disease.       In    Electric    Chorea  or   Dubini'8 
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tiimam,  the  acuteneHH  of  the  oaset,  with  pyrexia,  followed  by  muscular 
atrophy  ami  Iokh  of  electrical  reaction,  should  prevent  its  being  confounded 
with  i^rainyfx;lonu8.  Mjoclonus  runa  a  very  chronic  courae,  and  though 
temporarj  eure  may  be  met  with,  relapsea  afe  common.  Death  is  usucdly 
due  to  iutercurrent  diseaHe. 

Nodding  Spasm,  head  nodding  or  spasmus  nutans,  is  a  condition  met 
with  in  young  infants,  due  to  clonic  contractiona  of  the  deep  cervical 
muflcles,  producing  Balaaming  or  nodding  movements  of  the  head.  It  is 
generally  found  aasociated  with  ny8tagmu8,  often  of  one  eye  only,  and  the 
children  are  »ften  rickety.     It  is  not  of  any  serious  import. 

In  idiomthic  o]»ilepRy  the  stages  of  tonic  and  clonic  convulsion  in  the 
lit  are  roally  inHtanoeH  of  fimctional  spasm — functional  in  the  sense  that  no 
lesion  Iioh  Ikjou  found  to  account  for  them,  though  they  no  doubt  depend  on 
instability  of  nutrition  in  certain  areas,  causing  periodic  explo8ions  of 
norvnuH  onorgy»  ofton  Btarteil  hj  reflex  causes.  For  the  same  reason  the 
rigidity  of  i)aralyHis  ugitann  may  Ik3  looked  on  as  functional  spasm,  inasmuch 
OH  no  lonion  has  yot  l>oen  discovered  in  the  nervous  8y8tem  which  can 
adequatoly  iux!Ount  for  the  disease.  This  rigidity,  aiTecting  the  muscles  of 
the  trunk,  faco«  and  limlt:^,  and  indeed  almost  ali  the  muscles  of  the  body, 
]H  |)or]ia|)H  the  most  characteristiu  feature  of  the  disease,  and  has  been 
HUpiMMMMl  l»y  IlnglUings  Jaekson  to  depend  on  ce^bellar  influx  into  parts 
nor]naUy  contn>Uod  by  tho  cerebrum ;  the  weakness  being  really  due  to  a 
doublo  honuplogm  of  vorv  gnidual  onset,  often  more  marked  on  one  side  at 
lirst,  duo  U)  somo  ohronic  nuiritional  ehange  affecting  the  nen-e  cells  of  the 
uiotor  i»<»rtox,  tcH)  tiue,  ]»orhaii8,  to  admit  of  microscopical  demonstration. 
8pa8nuHlio  t-tirtioollis  is  auother  example  of  functional  spasm,  sometimes 
inircly  t*.»nio,  tluuigh  more  often  u  combination  of  tirnic  and  clonic  spasm  of 
tho  n>tAU>r8  of  tho  lu\ul.  Torticollis  mav  Ite  pn^uced  by  verv  (UfTerent 
oau!H»s,  nnd  Oiuv  mtist  l»o  taken  ti*  distintruish  the  spi\^:modic  form  from 
\vrvnivk  duo  to  rhouuirtti.^ui  of  tho  nei'k  muscles,  oenical  caries  or  enlanred 
^lands.  oon;::xMut>u  shortoniui:  of  tho  sionv'-ni;istoid  fivm  Jnrth  injurr,  and 
l\Yslov\i,;»l  iorlio»'lli>.     1  h;»vo  aUo  kui'\\u  ;t  »vc.ir  in  ta;-os.  and  :•<  at,vMm}:»any 
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objectioa  to  the  term  "hysteria"  »o  long  as  its  Greek  derivation  is  not 
inclufled  in  the  pathnlogr  of  the  diaease  and  it  is  remembered  that  its 
Toanifestatitins  ikt.mt  in  men  as  well  as  in  woraen.  The  foLlnwing  čase  is 
a  t}'picul  exami)Ie  of  hyKterical  s|ia.sm.  A  yoiing  man,  let,  23,  wa8  doing 
some  carpentry  work  on  a  huilding.  Ahout  four  oclock  in  the  aftenmon 
ho  cut  hifi  left  hand  on  tho  \\tilm  near  the  vrrist  with  a  piece  of  hroken 
glasa.  It  bled  a  good  deal,  and  he  fitated  afterwards  that  he  was  rathor 
nervouB  aliout  it,  though  he  did  not  cease  work,  and  H*pnt  home  at  six 
oclock  as  usiial.  AVTiile  haviug  »upi)er  at  eJght  o elock  he  noticed  that  the 
little  finger  of  his  left  hand  wa«  liecnming  Hexed  into  the  [Milm;  this  waa 
ftoon  foUo-vved  by  similar  flexion  of  tlio  ring  tinger,  and  later  on  in  the 
cvcning  hy  tho  roniiiiniug  fingcre.  By  ono  oclock  iu  the  mnrning  ho  wa8 
•  «o  alarmed  at  i\m  rondition  of  iiis  hand  that  ho  camo  to  St.  Mary'«  HoHpital, 
where  it  \vh.h  fonnd  that  aH  tho  fingera  of  liin  loft  hand  were  tightly  uienched 
int*-i  the  i>ahn,  the  thumh  outaide  the  index  lingor,  and  that  there  wa8 
c«n8idera)»lc  amtstheflia  of  the  whole  liand.  Next  inorning  when  I  8aw 
liim  his  hand  \vus  iu  tho  same  ccmdition  of  rigid  spasra  of  the  fingerH,  nnd 
ihere  wils  conijilete  amrsthesia  to  aH  foruis  of  Hcnaation  over  tho  \vhole 
2iand  as  high  as  the  ^v^ifit,  euding  sharplv  at  the  level  of  the  joint.  The 
apasm  rosisted  aH  attempts  to  nnolench  the  fingers,  but  strong  faradism 
applied  to  the  liand  diRHipatod  aH  the  »iioam  and  anirsthesia  in  1es8  than 
twii  minntes.  Other  cases  of  hvsterical  8]Mism  which  have  either  Iteen 
allowed  to  jK^rsiat  untreated  or  have  resisted  treatment  may  romain  in 
tonic  a>utrac-ture  for  veurK,  until  <»rganic  shortening  of  the  muscloH  from 
]>orraanont  approximation  of  thcir  attachments  tAke«  placc. 

DiarjiiosU. — If  the  causo  of  th«  muKcular  sj)asm  is  not  ohvious,  reflGx 
causes  of  irritatlon  of  jieripheral  nervoa  shoiild  always  |je  carefully  sought 
for.  the  joints  in  the  neighbonrhf>o<l  of  the  affected  muscles  examinod,  and 
Any  possibiUtv  of  a  toxic  origin  inquiro(l  into.  The  chief  difficulty  u3uaUy 
liea  in  distinguishing  functional  and  hystoricaI  siMusm  from  that  due  to 
organic  disease  of  the  nervtais  8ystem.  The  presence  of  muscular  atrophy 
or  of  any  increase  or  loss  of  the  deep  reflexe.s  on  ono  side,  which  cannot  l>e 
8Ufficiently  otherwise  acconnted  for,  wiH  he  of  the  greatest  value  in 
diagnosing  au  organic  Icsion.  Tho  poculiar  spaam  of  tho  legs  in  sfiastic 
paraplegia  can  l>e  distiuguiHhed  from  hyBterical  iiaraly8i8  by  the  fcict  that 
in  the  latter  when  traction  Ls  made  upon  one  limb  the  other  does  not  foHow 
it,  whcrcas  this  '^^curs  in  spastic  paraplegia  of  organic  origin  owing  to  the 
fixatiou  nf  tlio  lL»w«r  extremitie.s  to  the  pelvis  by  t<»nic  miiscnlar  »umtractinn. 
An  ext>en3or  plantar  renex,  trne  aukle  c.hjmis,  iueontiuence  of  tho  ftjjliincters, 
girdle  ]>ain.  ojitic  atroi»hy,  and  nystagmuH  uiH  aH  )»e  of  assLstance  in 
<liagnrwiug  a  spinal  or  cerebro-spinal  le-sion.  In  hy8terical  paraivsis  of  the 
1^  the  ]»Iautar  rellex  is  often  absent,  and  in  many  cases  tiio  cnrioiis 
irregular  dintrilnitirm  of  the  Bj»asm,  ]Miralysi«,  and  ana*.sthesia  present,  Mhicli 
it  would  l»e  impossible  to  acoonnt  for  by  anv  organic  lesion,  viH  often  giv© 
the  cluo  to  a  oorrect  diagnosis  of  hyHt-eria.  It  should  never  Ite  forgotten. 
ho\vover,  that  organic  disease  may  1«  present  in  addition  to  hyHterical 
fiymptomB,  and  the  presence  of  the  lattor  may  liave  becn  evoked  by  the 
real  disease^  which  thus  may  be  overlooked. 

Trfutnunt. — Hy8terical  Hpasm  should  bo  treated  generaUy  upon  the 
same  lines  as  other  hysterical  mauifestationa,  by  isolation  from  deprossing 
Burroundings  or  too  sympathising  relativc~s,  by  masaage,  douching,  and  by 
faradiam.  The  aim  of  the  treatment  Ls  so  to  react  on  the  higher  centres 
aa  to  enable  the  volitional  power  of  ttie  patient  to  regain  its  proper  Bway. 
For  this  roason  faradic  treatment  wiU  liave  more  ehance  of  success  in 
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disaipating  hjsterical  paraljsis  if  the  patient  bas  had  no  previous  expenenc.e 
of  the  hatterv,  and  if  the  treatnient  Ls  ap]>Iied  faiily  slmi-jjlj,  after  be  or 
Bhe  bas  beeu  reassured  as  to  the  good  eflectH  the  troatment  wiLl  have.  For 
this  reason  in  hospital  I  x»refer  to  treat  a  čase  of  livsterical  paralysi8  in  the 
elc<jtricai  room,  where  the  patient  is  confronted  with  strange  surronndings 
and  a  lar^e  kitlerj,  than  to  tako  a  smaller  Katterj  uj)  to  the  war(I,  \vhere 
the  suiTounding8  are  nioi-e  familiar  and  the  atmosphere  generaJlv  more 
synipathetic.  ]n  snch  cases  it  is  the  moral  effect  of  the  severe  troatment 
in  stiniidating  the  senaorium  which  effects  a  cure,  not  the  actual  elec.tricity. 
Organic  »ijanm  should  1k3  trcatc«!  hy  niaKsage  and  by  Kedativea,  as 
bromide.  OcL'aeionally  ojuimi  is  of  service,  though  čare  mubt  be  taken  in 
its  use.  The  constant  cunent  applied  to  the  jtfirt  is  sometimes  of  great 
l)enefit,  and  should  l^e  given  with  the  anode  over  the  seat  of  s|.«ism,  and  a 
large  plato  for  katliode  on  the  spine.  This  treatnient,  \vith  the  addit.iun  of 
small  d<K>iiii  iii  opiuni,  mjiy  sometimes  conHiderabIy  reduue  the  spasm  in 
spasmodic  torticollis.  The  rigidity  of  the  arm  and  leg  folIowing  hemiplegia 
is  usually  considerably  benefited  by  the  sinuaoidal  cniTcnt  together  vnth 
mas.sagc.  This  is  very  easily  applied  where  tho  altciiiating  current  is 
UBed  for  electric  lighting,  by  using  a  siniplo  traneformer  or  volt-regulator, 
and  connecting  it  iip  to  t\vo  eleetrcKles  placed  iu  a  foot-bath  and  arm- 
bath  re8pectively,  in  wbicb  the  j>atient  places  his  i)aralysed  foot  and  foreana 
for  twenty  minutea  dai!y.  Fucial  spasm  following  neuritis  is  most 
peraistent,  and  ia  be.st  treated  hy  gentle  maflsago.  Electricity  perhaps  does 
more  harm  than  good  in  these  cases  after  spasm  bas  become  established. 
Haldt  spasm  of  the  face  or  convulsive  tic  should  I«  treated  by  the 
administration  of  areenic  and  iron,  with  occa^ional  sedatives  administered 
l>eforeband  if  the  patient  bas  to  espose  himRell'  to  any  excitement.  In 
cbildren  liabit  s]m8m  r^in  often  l^e  cured  by  change  of  Kcene  and  geneial 
surronndings^  and  the  promise  of  reward  for  each  day  passed  without 
any  si>a8ms  i»  likely  tn  do  good  by  its  constant  restraining  effect  on  the 
cerebnim.  runiHbmout  is  worso  than  useleas.  It  sbovild  also  I«  borne  in 
luind  that  habit  Rjju.sm  iu  the  yoimg  is  oceaBionally  the  rcsult  of  sell-abuse, 
and  recjuire«  appropriate  treatment. 

Spasmus  Nutans.     «S^«f  Head  Shakim;. 
Spectroscope  in  Medicine. 

Phvsical      Con- 
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See  also  Pigments,  vol.  ix. 


Pkeliminahv  Phvsical  Considbrations. — Vievred  from  the  phyeical  stand- 
point  light  conaists  of  waves  in  a  mediiim  culled  t!ie  ether  which  fills 
Bpaea  In  the  vvaves  of  ligbt  the  niotiou  of  the  piirtiides  is  transverse  to 
the  direction  of  propagation  of  the  diaturbance.  Durin^  the  interval  of 
tirne  nece3sary  for  a  coraplote  vil.iration.  the  \vave  tuotion  propagates  itaclf 
through  a  distance  known  as  the  wave  length  (A.).     The  veIocity  of  light  i» 
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the  tiistance  tmversed  by  tlie  wave  niotion  in  one  fli!conii,  and  in  a  vocuimi 
is  consumt  for  ligliL  uf  ali  \vave  leugths.  It  ifl  measuretl  by  the  ratio  of 
the  wave  lengUi  to  tlie  i>erit)d  of  vilu-ation.  The  wave  lenglh  dotertnines 
the  quality  or  colour  ol'  the  light.  It  is  longent  for  red  light,  and  succea- 
sivelj  shorter  for  orange,  yellow,  greeu,  blue,  imligo,  and  vioU^t  light.  Fmm 
these  facts  it  also  Ibllovvs  that  the  jKiriod  of  red  light  ih  longer  Ihan  that  of 
^iolet,  the  iutermediate  colours  haviug  interniediate  timcH  of  vibratiou. 
The  veIocity  of  light  in  its  passage  through  a  glasa  priaui  is  less  thau  in 
vacuo,  and  also  dependa  upou  its  \vave  leugth.  The  ahorter  the  wave 
length  of  the  light  tranHiiiitted  the  greater  is  its  retanhition.  In  lionse- 
queuce,  light  of  sfiorter  wave  leugth  is  refrauted  tou  greater  degree  thau  that 
of  longer  wave  length.  Mixt?(i  light  i-outainiug  light  of  diflerent  \vave 
leugths  may  therefore  be  decomponed  iulo  ils  oonstitneuts  by  means  of  a 
glass  prisiu.  The  proceas  of  deoompusitiou  is  kiiown  as  dispersion,  and  the 
coloured  batid  resulting  froni  the  deeoiupositiou  of  mixed  liglit  by  a  glasa 
priam  ia  termed  a  spectrnui.  The  instrument  iised  for  the  aualy8i8  and 
eiamination  of  light  is  kno\vn  as  a  sjjectroscope.  Eays  of  homogeneous  light, 
i,e.  light  eoutaiiiiiig  a  series  of  wavea  of  one  wave  length,  undergo  deviation  on 
passing  through  a  prism,  but  avv  otherwise  left  unalterod.  Wheu  the  enter- 
ing  ttud  emergent  ruy8  of  homogeuetms  Lglit  are  t(yuiuietrically  phiceil  \vith 
reference  to  the  relracting  Hiirfaces  of  the  prism,  the  deviation  is  miuinial. 

Description  oi>'  the  SPECTROSCOPE. — Varicnis  types  of  speotroscope  are 
in  use.  Tlie  form  used  by  Bunsen  uud  Kin*lihof1'  consista  of  the  following 
parts — three  tnbcs,  a  collitiiator,  a  teleaoope,  and  a  scale-tube  placed  hori- 
/oiitally  with  their  biug  ax«H  direiite^l  tovvards  the  centre  of  a  circular  plate, 
npon  whicli  an  etjiiilateral  fhut  glass  prisni  is  jilated  \villi  its  refracting  edge 
vertical  to  the  axes  of  the  tiibL*5, and  ^MiralUl  \vilb  tlie  slit  of  the  eollimator. 
Wliite  light,  ohtained  trom  one  of  the  Boiirees  to  be  luentioned  later,  falls 
upon  a  nanovr  slit  placed  in  the  priucipal  focus  of  a  leus  aituated  at  the 
end  of  ihc  eolHniator  uearest  the  prism,  The  rays  of  light  diverging  from 
the  slit  are  thuH  readered  parallel,  and  fall  obliquely  ujion  the  anterior 
Biirftuie  of  the  prism.  The  cnutimious  sptH.'tniiii  njusuUing  from  the  passage 
of  the  ray8  through  the  prism  ia  viewed  by  means  of  u  telescope.  The 
telescope  consiats  of  an  anterior  leiis  directed  tovvards  the  prism  which 
forma  a  real  inverted  image  of  the  spectrum.  By  means  of  the  eye-pieoe 
of  the  the  telescope  an  enlarged  8econdary  virtual  iumge  of  the  spectrum 
is  Yiewed  by  Lhe  ohserver.  Fine  erosH  wires  are  jiresent  in  the  eye-]»iece  of 
the  telescope  in  order  to  enable  one  to  localise  different  parts  of  the  H|)eetrnm. 

The  axis  of  the  »cale-tube  is  ]>laeed  ap]iroximately  at  right  anglea  to 
that  of  the  leleacr>j>e.  The  pliutographed  .seale,  consisting  of  numbered  trans- 
parent vertical  lines  on  an  opat^ue  backgroiuid,  is  plactiil  at  one  extreniity 
of  the  Bcale-tube,  and  lies  in  tlie  princi]ial  focus  of  a  lena  situated  at  the 
end  of  the  tube  next  tht;  prism.  The  ravs  of  light  diverging  from  the 
illumiiiHted  scale  are  reu*leied  jarallel  i>y  means  of  this  lens,  and  then  fall 
up<m  tlie  post  surface  of  the  ]trism,  wlii.'uce  tlu^y  are  roflectcd  into  the 
telesco]ke  tube.  \\j  means  oi  t!ie  tek'»ix>]H*  an  imagti  of  the  scale  ia  foriued 
in  the  same  plan*?  as  tliat  of  the  spectrum,  but  situated  above  it.  Tho 
scale  and  spectrum  can  thus  be  simultaueoiislv  brought  into  focus  by  the 
observer.  The  8pectro3cof)e  sitould  also  be  provided  with  a  rectangular 
compariflon  jirism  placed  over  tlie  ]t»wer  haU"  of  the  slit  of  the  eollimator. 
Tile  hght  comiug  Jrom  a  source  placed  at  riglit  augh^s  to  the  axis  of  the 
eollimator  falls  vertically  upon  one  of  the  surfaces  of  the  c<anparison  prism, 
undergoes  total  redection  at  the  hypatenn3e,  and  emerging  vertical  to  tho 
third  surface>  which  lies  in  apposition  with  the  loweT  half  of  the  slit,  imsses 
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tlirough  tho  culliuiator.  The  iipper  Imlf  ot*  the  šlit  is  Uluminated  hy  a 
source  ofliglit  pUccd  in  the  directiou  of  the  long  axi8  of  the  collimator. 
By  this  nieaus  two  spectra,  Rituated  one  above  the  other.  may  be  examiued 
Biinultane<iusly.  li  is  iiinKU'tant  to  rouiember  that,  ovring  to  the  nptiwil 
coustructioii  of  tfi*j  spectroacope,  th«  spetrtrum  vieldud  by  the  liglit  passuig 
through  the  lo\ver  hali'  of  the  elit  \vheu  vievved  liy  the  observer  is  8oen 
above  that  jielded  by  the  light  passing  througli  ihe  iipper  half  of  the  slit. 
The  width  of  the  sht  niay  Ite  varied  hy  lueans  of  a  miercjmeter  screvr.  The 
narrovver  the  aUt  the  fainter  and  purer  is  the  apectrum  obtained;  wbile 
the  wider  the  fllit,  the  brighter  but  lesa  pure  the  spBt^triiiiL  It  is  desinkblej 
but  not  esijeutial.  that  the  edges  of  the  aht  ahoiild  move  8yiunietricalJy  to 
the  median  Hne.  lu  some  Instruments  the  alit  in  di\*ided  inl^  an  upper 
and  a  l()Wi»r  half,  the  wjdth  of  eaoh  nf  these  being  iudependently  adjiist- 
le  by  nieana  of  micrometer  8orewa,  When  provided  wiili  the  latter 
mechaninm,  together  witli  an  adjuatable  alit  in  the  eye-piece,  the  instru- 
luunt  may  also  be  used  aa  a  spectrophotometer.  In  some  forma  of  the 
instrument  —  8i>ectrometers  —  the  a(^le  -  tul>e  is  replaced  by  means  for 
arcuratfdy  niea>*unng  the  angubir  dispbuu^ment  of  the  tele8Wjpe  when  it 
is  directed  t<»ward.s  difterent  |)arta  of  the  Hj»eetrum.  Some  type8  of  the 
instrument  are  titted  with  both  these  means  of  mea^uremeut. 

Another  uaeful  type  of  the  instrument  is  the  direct  viaiou  siK^eti^oscope. 
The  eonatruction  of  ttiis  inatrututmt  is  base^l  upon  the  priuciph!  that  by 
uaing  a  combination  of  llint  and  crown  glasa  prisma  it  is  jfossible  to  produce 
dLspersion  of  mixed  light  without  deviation  fur  some  ray  of.definiti?  rofrangi- 
bility.  The  form  of  this  instrument  most  frequently  us<^d  is  a  amall  p<M,*ket 
fipectroscope.  The  addiiiou  of  u  comparison  prism  ia  deairable.  In  8i:tme 
of  the  more  recent  tyi>o8  of  small  direct  vision  8i>ectro8cope  a  scale  for 
localising  different  parts  of  the  spectrum  is  also  present.  liirger  foruis  of 
direct  viaion  spectroscopc  are  also  made  having  a  collimating  lens.  and  a  tele- 
scope  whicb  may  be  rotated  so  as  to  view  difi*erent  parts  of  the  spectrum. 

Pri.sms  of  quartz  or  r(xjlc  salt  are  to  Vv  ])rofrrred  to  thttsc  oF  flint  glass 
for  the  study  of  the  S]»eetrum  in  the  ultra-red  and  ultra-violet  regitins. 
Where  theae  are  used  the  lensea  must  obviou8ly  l»e  of  the  aame  matorial. 

Classification  op  Spectra. — Sjiectra  may  bo  divided  into  two  clasaes 
— emiasion  and  absorption  si>ectra.  The  cmission  ajKSctra  may'  bo  aub- 
divided  into  coutinuous  and  discontinvious  K|>octra.  Solid  mm-volatile 
aubetances  hoatod  to  white  inaiuduscenco  aend  out  rays  of  aH  rcfrangi- 
bilities,  and  therefore  yield  a  eonlinuou^  sjKH:trum.  (fases  or  vapours, 
■when  at  a  8uthciontly  high  temperature,  einit  light  of  definite  wave  lengths, 
and  therefore  yield  diacontinuous  ajKKjtra,  which  appear  to  the  observer  as 
coloured  liues  or  bauds.  The  {xjsitiou,  grouping,  aud  intett8ity  of  these 
linea  or  luinds  are  det^nnined  by  the  naturc  of  the  substance  emitting  the 
light,  and  by  the  temj)emture  to  which  it  is  raisetl.  Tho  8i>et'tros<jnpe  bas 
liiMjn  used  in  this  way  for  ns*;ertaining  the  rapiditv  with  whii'.h  lithiuio 
reaches  ilitferout  parts  of  the  animal  organiam  after  subeutaneous  iujection. 

The  fitudy  of  absorption  sjieotra  has  yielded  reaulLa  of  much  greater 
importfiuce  in  medicine.  The  aubstances  wldcb  show  aelective  absorption 
for  different  regions  of  the  oontinuous  apectrum  niav  be  in  the  gaseous. 
liquid,  or  attlid  atate.  It  h:is  l)een  found  that  at  a  ndatively  lower  tempera- 
ture vapours  aud  gases  .absorb  light  of  the  same  wave  lengtb  whieh  at  a 
higher  tem^ierature  they  emit.  It  is  to  thia  aidective  absorption  of  ray8 
of  ceriain  wave  leugths  by  the  atmuspheres  of  the  sun  and  earth  that 
Fraunhoier'«  lines  owe  tluMr  origin. 

For  the  Htudy  of  the  ab8<jq)tion  sjjeotra  of  pigmenta  in  the  aolid  form. 
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the  Ught  redected  trum  or  tranmnitted  through  thc  pigment  wbeu  trans- 
parent m!iy  be  examined.  In  the  pigment  granules  certain  i-ajs  of  the 
white  light  ai'e  absorhed ;  while  the  othera  are  reflected  from  the  surface 
and  dtatermine  the  culuur  of  the  substance.  On  examining  with  the 
spectroscope  light  nUlected  from  the  eurface  of  tlie  nail,  one  can  observe 
the  bauds  of  ox}hiemogloJiin  (Plate,  Fig.  2. p.  368,  vol.  ix.j  If  a  ligature  be 
then  tied  round  the  base  of  the  digit,  and  after  a  short  tirne  the  redected 
light  l>e  again  cxamined,  the  sjMictrum  of  rcilueed  hit-moglobin  will  be  seen. 

The  most  important  apphcatiou  of  the  apectroacojje  iu  medicine  is  to 
the  8tudy  of  the  light  transmitted  through  solutions  of  the  pigmenta  derived 
from  the  animal  organism.  A  brief  acco\int  of  this  subject  must  therefore 
be  given. 

JMkthod  of  Using  thk  Spectroscope  in  tiie  Studt  of  Absorption 
Spectra. — The  suu,  a  luminous  gas  flame,  incaudescent  buruers,  the  lime- 
light,  and  the  ehjctric  light  yield  app>roximat4^1y  white  light.  Auy  one  of 
these  may  therefore  be  used  as  a  source  of  light.  Betore  8tudying  the 
absorption  speetra  of  sohition.s  of  pignaents,  it  ia  necessai^  to  a-t  the  scale 
and  prism  iu  poaitiou ;  and  secondlj,  tu  Ktandanlise  the  scale  if  it  be  an 
arbitrary  one.  For  the  reductioa  of  the  readings  on  tlie  arbitrar)*"  scale 
to  wave  lengths  an  int*^rpulatiou  curve  is  neces8ary. 

The  scale  must  be  »o  p!ac«d  that  it  extends  throughout  the  whole  length  of  the 
spectnuii,  and  with  D  line  (or  double  line)  corncident  witli  ».me  of  the  Imes  on  the 
scftles  usuaMy  niarked  50;  while  the -prihn)  uiust  bo  placed  iu  the  position  of 
minimum  dcviation  for  the  D  lino.  The  chlorides  of  the  metals  given  later  are 
then  introduced  into  tho  non-luminous  ^ameof  a  Bunseu  burner,  and  the  position 
of  Ihti  bright  lines  in  their  einission  spectra  on  the  Hrbitrary  »cnlo  ascertained. 
T\w  positions  on  the  suale  of  tht;  uhiei  Fraunhofers  lines  ia  the  šolar  spectrum 
shoufd  aiso  be  ascertaine<i  by  spectroscopic  e.sftniination  of  a  beam  of  sunlight. 
The  following  table  gives  the  wave  lengths  of  tho  lines  in  the  eniission  spectra  of 
some  of  the  metals,  together  with  the  wave  lengths  of  the  chief  Fraunlioferb 
lines.  The  wave  lengtb.%  \  ai-e  ex])ressetl  in  niilliontlis  of  a  millimeter 
^i.«.  "Ofil/i  or  1^/*).  For  niediral  Hpectroscopy  the  stat-ement  of  thc  wave  lengths 
in  Angstrtim*s  unita  ^Imm)  is  unnece-«isary.  P(»tassiun»  chloride.  ^  lOH  ;  A,  X  7(>ž  ; 
B,  X  fi87.  Lithium  chloride,  X  BTOH ;  C,  \  656-3  ;  o,  X  627-3.  Lithium  chloride 
(orange),  '^  fil^>'* :  1^^  ^  '*^Q'^-  Thallium  chloritle,  X 535  ;  E,  X  527  ;  //,  X 518-3  ;  F, X 486. 
Strontiun*  chloride,  X  4607  :  </,  X  4;58-3  ;  (J,  X  43tl8.  Pota&sium  chloride.  X  404*4; 
H,  X  31>f>  8. 

In  ortler  to  convert  the  position  of  absorption  bands  on  the  scale  into 
position  expressed  in  wave  length,  an  interpolation  curve  may  be  constructed 
in  the  foUouing  way-  Along  the  upper  inar^u  of  a  sheet  of  pa|>er  divided  into 
millimeter  .square,s,  the  numl^ers  ot  the  Hrbitrary  scale  ai*e  written  atrording  to 
some  tixed  standard  of  measureuicnt,  varying  with  the  disjK^rsive  pf>wcr  of  the 
instrument  used  ;  while  the  wave  lengths  from  X  400X  800  are  marked  along  a 
vertical  margin,  vnvh  millinietre  on  the  paper  being  made  to  corresp*)nd  to  I  or 
2a*m  wave  Icnglli.  The  positifHi  on  the  jirbitrary  scale  of  the  rliief  rraunhofer*K 
lines  and  the  lin*'s  uf  tlmemi^sion  spectra  already  given  are  inarktnl  aloiig  the  upi>er 
^  or  scale  niargin.  Thruugk  ttiese  lixed  p*>ints  \ertioal  lines  are  dniwn  to  nieet 
horizontal  lines  dni\vn  from  the  correspoiiding  wave  lengths  on  the  marginal 
scale.  Tlif!  poirit.s  of  iutensection  of  the  vertic.il  \vith  thc  fiorizontal  lines  are  then 
conneited  by  ti  curve,  the  interpolation  curve.  In  order  to  asceii-ain  the  wav© 
length  ctirrf.sponding  tii  aiiy  point  on  the  arbilr.iry  scale,  it  is  only  necessary  to 
iind  out  vvhere  the  ordiiiate  from  the  enrresix>ndiiig  point  in  the  diagiTim  cuts  the 
inter])olation  curve.  Tlit^  Hgun-  on  the  vertical  margin  at  Ihat  horizontal  level 
gives  the  cori'espondinK  \vii\\^  letigth.  Kor  more  oomplete  detaiU  reference  must 
be  m/ide  to  works  on  si)(!ctrosc(i|)y  »»r  on  phy.sii'al  opHcs. 

Spectroscopes  are  also  m:ult^  witli  a  scale  on  wlnch  the  wave  lengths  of  absorp- 
tion bands  niay  be  re.'ul  directly.  To  set  the  scale  of  such  iustrumeuts  the  D  line 
is  made  tt)  coiiicide  witli  \  "jK9:i  of  the  scale. 

(-'ells  or  trougbs,  with  parallel  ghiHs  or  quHrt7.  sidos  1  cm.  apart,  are  nsed  for 
containing  the  solutions  of  [liginents  to  l»e  examiued.  For  exftmining  tlie  li^ht 
passing  tfirough  dilVercnt  tixt'cl  depthsof  layer,  a  vessel  nmy  In*  emi)loyed  in  uhieh 
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tlie  distunc«  betwe«ii  tlie  parallcl  gliistt  wa11s  mny  \jk  varied.  liennaiui'^  liwaiato- 
scope  nuty  be  mentioned  as  a  type  cif  tfiis  foi*tn  of  celL  The  same  end  maj  be 
attained  by  tlie  U(*e  of  wetlge-hliRpfHl  glass  vussels. 

Description  of  THE  Absorption  Spectra  op  some  Pigments  or 
Impoktance  i\  Medicine. — Absoq>tion  ttj>ectni  niav  l»e  divided  into  thi*ee 
classea.  The  tirat  tyiie  is  that  in  wliich  theru  is  general  nbflorption  without 
distinct  absorjiLion  bauds.  Thia  absorptiou  nmy  be  unilateral,  involving 
eitlier  the  red  or  the  ^nolet  end  of  the  apectruui,  or  it  inaj  be  bilateral,  iQ- 
volving  both  ends  of  the  speetrum  while  the  intermediate  raja  are  trans- 
raitbed.     Urochronie  and  bilirubiD  may  be  given  as  esamples  of  this  class. 

Tlie  Becond  ty]>e  of  absorjitiou  apectra  is  tbat  8howing  more  ur  lesB 
.defiuite  abao^^tion  l>auds  \vithia  the  visible  apectrum.  The  spectra  of 
pigmenta  belonging  to  this  group  inay  also  sliovv  more  or  less  general 
uiulat-eml  or  bilateral  absorption.  The  tjpe  of  speotruui  showing  general 
absoi'pti(iu  lA  in  some  cases  a  tianded  Kjtectrum  in  >vhioh  ono  margin  of  the 
band  is  situated  in  the  ultra-^iolet  region.  For  a  complete  accoimt  of  the 
absoq>tioQ  8]>ecti*a  of  tlie  pigments  in  the  auiiual  bodj  reference  uiiist  be 
made  to  t€xt-books  of  phyaioIogy.  A  brief  description  of  the  apectra  in 
tho  chart  which  Dr.  Garrod  has  given  iu  ooiinection  with  his  artiele  on 
auimal  pigments  (vol.  ix.  p.  368)  must  here  auftice. 

Sj»cctrum  2  8hows  the  absorption  bauds  of  oxyha?moglobin.  The 
apectrum  of  carbon  oxide  hsemoglobiu  clo8ely  resembles  it.  On  coreful 
exaraination  both  bands  of  oarbonic  oxide  ha»moglobin  are  found  to  lie 
shift-ed  a  little  uearer  tho  violet  end  of  the  speetrum.  Sptrctnim  o  is  that 
of  reduced  h;emoglobin  obtaiueJ  by  the  actiou  of  \veak  re<lueiug  ageuts^ 
iC//.  ammonium  sulphide  on  aolutions  of  oxyha>moglobin.  The  apectrum  of 
carlKinic  oxide  ha-'moglobin  is  left  unchanged  by  the  action  of  ammouium 
sulphide.  These  facts  are  important  for  the  detection  of  carboDic  oxide 
poisoning. 

Figure  6  Bhows  the  B(>ec.trum  of  acid  luematiii ;  \vhile  Figure  7  8hows 
that  of  luematin  in  alkaline  solutlon.  Speetrum  5  is  that  of  htnpmo- 
chromogen  which  may  be  obtaiued  by  the  reduetion  of  alkaline  hsematiu 
with  ammonium  sulphide.  Very  dilute  solutiona  of  this  pigment  flhow  a 
well-marked  apectrum.  It  i«  couBequeiitly  of  mucb  imp^irtance  for  the 
detection  of  blood  staius.  Figure  8  is  the  »pectrum  of  ha;matoj)ori»hyrin 
in  a  sohition  containing  free  mineral  acid  ;  while  Figure  O  shovvs  the  absorp- 
tion bands  of  the  wimo  pigment  in  alkaline  srdution.  Figure  1  8hijws  the 
s(»ectrum  of  lutein  iu  ethoreal  aolutiou.  Figure  10  8hows  the  »]Kic-truni  uf 
urobilin  in  acid  nolution.  Figure  11  fihows  the  8]>ec^tnnn  of  uroerythrin. 
Figure  4  givea  the  sjiectrum  of  metluemoglobin. 

In  conclusion,  the  intluence  exerted  by  the  thickuesa  of  laj^er  examined, 
the  concentration  of  the  solution,  and  the  nature  of  the  solvent  ui)ou  the 
sjiectroscopic  ehamcters  of  the  ]>igmcnt3  mav  be  brierty  discuBSod. 

The  tliiuker  the  absorliing  laver  examiued,  or  the  groater  the  concentra- 
tion of  the  solution,  the  darker  and  bro;ider  do  the  absorpition  bands  appear. 
Iu  stili  thickcr  layerH  s^jvenil  al>siirption  Imud«  uiav  be<.uune  fuaed  into  one, 
and  in  very  thick  layers  the  >vhole  of  the  speetrum  may  be  a1:morbed  with 
the  exception  of  light  in  some  particuLir  region.  The  speetrum  of  <»xy- 
bii*moglobin  uiay  be  taken  as  an  example.  W!ieu  liglit  transmitted 
thriiugli  Li  thick  layer  of  a  solution  of  oxyhnemoglobin  is  e\amined  sj>ectro- 
;opioally,  pirt  of  the  red  end  of  the  speetrum  will  be  seeu.  On  examiniug 
80mewhat  thlnner  layer  a  narrow  band  of  green  li>:ht  appearu  Between 
Ithe  reti  and  green  regiona  a  singlo  broad  absorption  band  i«  present.  On 
aamining  the  light  which  has  passed  through  a  stili  thinner  layer,  this 
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absorption  baud  is  found  to  huve  becoine  resolved  into  the  two  bnuds 
shovva  in  Figure  2. 

A  tuli  consideration  of  the  lawa  of  the  quantitHtive  absorption  of  light 
would  involve  a  discuasion  of  the  principles  of  nolorimetrj  and  spectro- 
photouietrv.  For  the  literature  ol*  tliis  siibjeet  reference  inuat  be  made  to 
the  bibIiography. 

The  iutluence  exerted  by  the  solvent  ou  the  character  of  the  absorption 
handB  inay  be  phyaical  or  cheinical.  As  a  general  rule  the  greator  the 
disporsive  powcr  ttf  tbtj  Rolvciit  the  nearer  are  the  baiuls  shifted  towards 
the  red  eiid  of  the  specLruiu.  In  the  deacriptiou  of  the  absorption  spectra 
8ho\VQ  in  the  chart  on  page  308,  vol.  ix.,  several  example8  illustrating  the 
intluence  of  the  chemiod  reaction  of  the  solutions  on  the  apectroscopic 
character  of  the  juguienta  have  already  been  given. 

The  consideration  iif  Llie  third  t)^o  of  spectruni,  naniely,  that  showiiig 

8harply  defined  absorption  liues,  iuay  be  omitted ;  as  none  of  the  known 

piginents  of  the  animal  organistn  I>elong  to  thia  class. 

LITKHATURK.— Articio  on  "Fijfinents"  vol.  ix.  of  t\\\n  work. — See  aiso  t]w  literature 
given  ut  the  eiid  uf  thiit  »itide. — Macmunn.  TA«  Spcctroacoffc  in  Mf.dicint.  —  Tej^tbool  </ 
rhynology,  eclitcil  l»y  SphaftT,  vol.  i. — HKnMAKN'8  Hrt)ulbiwk  dfr  Phimolngie,  Bd.  iv. — 
ViEUORDT.  Die  An\c4nuiuufj  dcs  ^/j^dnilap/trirnUs  tur  Phottrmetrif  der  Ahsorptiotun^tecint.— 
KrOss.  Koinrivtdrie  umt  t/unnti/ativc  Sptctrafitnaltjsc.—^RVUAVPAi  mul  VofiEU  Anatya*  4*» 
Hama,  editad  by  Huiijiert,  IHflS,  [i|i.  680-61*1. 

Speech,  Disorders  of .    feAPHAsu. 
Spermatic  Cord.    -sv*' Schotum. 
Spermatorrhcea. 

The  term  connotes  the  cscape  of  neminal  fluid  when  involuntary  and 
iucontroUable,  as  distiujjuiKhed  froui  tlie  escape  of  semiual  fluid  whic]i 
reaults  from  tnasturbation  or  coitus. 

In  many  inatances,  the  escape  of  seminal  tluid  is  a  physiologiciil  event. 
Thu8  in  luen  who  pracUse  cunfcinence,  the  nocturnal  escape  of  seminal  fluid 
at  variablt!  mtervals  of  tiiue  is  a  perfectly  uornial  occurrence,  but  it  is  a 
matter  of  ditlieiilty  to  state  what  sliuuld  in  general  be  the  shortest  period 
of  tirne  inti:Tvening  l»etween  the  nocturnal  tuiissionH.  If  tlie  intervala  be 
not  less  tlian  ten  or  tsvelve  day8,  nocturnal  einissions  should  not  l>e 
regarcUnl  as  pathologiual  unlesH  there  im  definiti^  re^isons  to  lead  one  to  form 
a  contmry  opiuion.  In  other  cases  there  may  be  au  escape  of  seminal  fluiil 
during  the  act  of  defaK^ition.  considerable  pressure  being  exerted  upon  the 
aeminal  vesicles  during  this  act,  partiuularly  if  tlie  individual  sufler  from 
conatipation.  Seminal  emissionH  are  to  be  considered  as  pathological  when 
they  recur  at  brief  intervala  of  tirne,  especially  when  the  escape  of  seminal 
Huid  takes  placc  with  little  or  no  en^ctiou  associated  therewith,  and  whBn 
the  individual  at  the  SJiuie  tinie  experienci'H  no  sensation  of  pleasure.  The 
most  frequenfc  cause  of  sueh  abnormal  seiuinal  emissions,  in  other  words  of 
trne  Rpermatorrhn?ji,  is  undoul)tedly  a  long-coutinued  habit  of  mastiirba- 
tion  {qx.\  as  a  result  of  'which  debility  of  the  uervous  system  is  induoed. 
A  man  addicted  to  tliis  habit  may  conHequently  be  said  to  sulfer  from 
Bex\ial  neurasthonia  (//.r.),  and  in  aucli  individuala  seminal  emissiona  are 
inducrd  by  slight  and  trivial  stimuli. 

In  certain  casfs  of  sperniutt^rrha^a,  the  condition  is  aggravated  by  some 
localised  source  of  chronic  irritation  —  phymo8i8,  chronic  gonorrhcea, 
chronic  prostatitis,  chronic  cy8titis,  and  intestinal  parasites.  In  other 
caaes  sj.»erntatorrhffia  is  merely  a  Byuiptom  of  aonic  organic  disease  of  the 
central  uervous  system,  trausverse  myelitiH  for  example. 
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The  ill  etTects  of  sperma torrlicea  are  manitested  hj  enfeeblemont  of 
muacular  aud  raeat-al  power  ;  i»y  iaaliilit}"  to  undertake  arduoua  or  prolou^'ed 
uteutal  \vork,  by  uiental  ilepre.«aioii,  lassitude,  djspepeia,  and  ill-detined 
pain  in  the  luinttar  regiona. 

Treatineni. — The  mo8t  satiBfactor}'  restilts  are  obtaine<l  by  treating  the 
pflychical  and  general  conditiou  of  the  patient.  Benetit  is  likely  to  rusult 
if  ono  can  induce  the  patient  to  dosist  iVom  niasttirbation,  and  caii  inipresa 
ou  bim  the  fact  that  his  trovihle  is  curable  and  ol"  no  grave  siguilicauce. 
Tbc  j>atieut  should  Icad  an  active  life,  taking  a  considerable  amount  of  out- 
(l(M)r  budily  esereiae,  so  that  at  the  olose  of  the  day  he  experience8  a  well- 
niarked  sensation  of  muscular  fatigue.  Gvmnaetics  provide  a  aiibstitute 
for  outdobr  esercise  when  the  latter  is  not  obtainable.  The  patient  should 
}*e  instructed  to  rise  iminediately  on  awaking  in  the  morning,  to  empty  his 
liLidder,  und  to  take  a  eold  bath.  Cold  sitz-battis  an;  uIho  useful.  HiH  diet 
should  uot  be  reatricted  in  amount,  but  ali  iudigeatibl«  and  stimulatiug 
(irticles  of  food  inust  be  avoided,  Aloohol  is  only  to  be  takeu  in  srna  11 
amonut,  and  the  patient  should  l>e  directeil  uot  to  take  a  large  quantity  of 
tUiid  late  at  night,  Constipation,  if  present,  must  I>e  coirecteil  Attention 
shouhl  ulsii  be  directed  to  the  putient'8  uieutal  state.  His  mind  should  be 
fully  u!uployed  with  soini'  healthful  occupation,  lie  should  be  eueouraged  to 
deal^t  from  ali  sexual  thoughta,  and  as  it  Ls  essantial  that  he  obtain  sound 
aleep,  it  iimy  be  necessary  to  give  u  livpnotic  at  bedtiine.  The  atlministra- 
tion  of  drugs  Ls,  however,  to  be  avoided  os  far  as  poasible.  Arsenio,  iron, 
Btryehnine,  aud  quiniue  are  useful  in  some  cases,  hanuful  iu  others ;  the 
broniide8,hyoscyamu8,  or  other  sedatives  are  not  as  a  rule  required  in  the  treat- 
zuent  of  the  čase.  Any  source  of  local  irritation,  \vhether  it  Ikj  a  phyino8w. 
chronic  urethritis,  or  other  conditiou,  should  receive  appropriate  troatnient. 

When  spermatorrhcea  is  due  to  organic^nervous  disease,  some  benefit 
may  accrue  froiu  the  eiuployment  of  such  treatmeut  as  iiidicated  above,  but 
iujprovement  is  iu  these  cases  a  8tnctly  relative  term. 

Sptiygmograph.    Set  Pulsb. 


Spina    Bifida. 


Cacsation* 

complications 
Vabieties. 
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Resuxt8    . 

Pkoonosis 

Treatmest 


Spixa  btfipa  is  a  congenital  defect  iu  the  development  of  the  spinal 
canal,  and  inasiuuch  as  it  iuiiy  e-vist  without  any  assooiated  tuuiour,  the 
term  ought  actuallv  be  kept  distinut  froni  mrnirujacfle.  The  defect  in  the 
spine,  however,  is  so  genei*ally  couplod  \vith  a  hernial  protrusion  of  the  dura 
mater  and  arachnoid,  and  of  the  eei*ebro-spiual  tluid,  ami,  {»eftiaps,  of  the 
oord  itself,  that  the  term  spina  bitida  bas  come  to  suggest  the  existeuc6  of 
the  more  serious  defect.  Spina  biMa.  then,  almost  implies  the  existence  of 
a  raeningeal  tumour. 

A  vertcbra  is  develo[)e4i  from  three  ceutres  of  osaiticatiou,  two  for  tlie 
lamiuaj  and  one  for  the  lKxly  :  these  oen  t  res  appearatthe  eud  of  the  second 
month  of  frttal  life.  Extending  backward8  and  invvanls,  the  lateral  ltony 
plates  eventuaUy  fuse  together  in  the  root  of  the  spinous  process.  But  the 
laminaj  may  just  fail  to  meet.  in  which  caae  there  results  a  narrow  iissure 
in  tlie  aituation  of  the  spinous  procesaes ;  this  constitutes  a  simple  and 
uuimportaut  variety  of  spina  bifida.  But  if  the  growth  of  the  laminse  lje 
srrested  about  half  way.  a  wide  gap  results — as  happeus  normally  at  the 
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lower  end  of  the  sacral  region.  In  auotber  class  of  c^iboh  tho  iaminte 
incline  outwards,  inatetid  of  backwarda  and  inwards,  luaving  the  cavity  for 
the  spinal  cord  inerelv  au  f>^»en  f'»rro\v. 

When  the  deH(;ie.ncy  iii  Llie  nounil  anihca  ia  considerahle,  the  spinal 
memhranes,  \vith  more  or  les-s  of  tlieir  cnutents,  uaually  protnide  and  form  a 
soft  tiimour  in  the  iniddle  line  of  the  hack,  the  tumour  being  compreheu- 
aivelj  termed  a  "  apinal  lueningooele.*' 

CausaHon. — As  to  whnt  nniy  be  the  exact  cauae  of  the  arrest  of  develop- 
ment  it  ia  imiioasihle  to  say.  It  ia  (|uit,t'  hkttiv  that  in  amiie  inatanr.ea  it  ia 
an  increaae  in  the  aniounfi  of  cerebro-hpiual  ihiid  withiu  the  apiual  canal, 
for  the  oondition  ia  often  associated  vnth  hjdrocephahia.     But  this  would 


Vta.  l.—Myf\\oct\ie.  rrmti^nnr  vion-  of  tlif  lovt^r  jart  nf  tlit)  truiik  i>r  a  ftctu«  at  tcnii  itni.>rt«d  «ntti  ft{>lna  biUds. 
A,  Formmcn  londin^  rmm  \Uf  uuUt  mirtnc«  ot  th<<  prolnuloii  tn  ihe  iTrtUnl  caikAl  nf  %\it>  rnnl.  1),  Ontrml 
or  etiisf  part  o(  the  |tn>txit8lon.    (.SluitUvk.) 

not  autlice  to  expiai!i  cverv  varietv  vi'  the  defeet — that  in  \vliich  the  spiual 
cord  itaeir  reuiains  opeu  itud  iuiperlect.  Spina  liitida  and  tneitingcH?ele  are 
8imply  the  result  of  an  arrest  of  development.  juat  as  are  hy3X)apadias 
and  8ynductylisiii  (voL  ii.  p.  434),  for  t!ie  oceurrence  of  \vhic.h  iin  natis- 
fae'tory  e.vjilunalioti  iuiH  hiLliert<»  bi;en  aiivancod. 

The  cotjunnuest  aituation  of  ajtiua  biiida  is  iu  tli'^  hiinUo-aacral  part  of 
the  apiue.  in  \vhich  re^aou.  it  may  be  reiuarkud,  tlu*  lainina*  are  latest  in 
joiiiin<^.  Tlie  defeet  uiay  exi8t,  however,  over  any  piirt  of  Uie  canal,  from 
tho  Rif-nmi  t-o  the  cKujipvit,  scveral  of  many  of  tho  vertebra^  being  ijnplieated. 
The  tumour  ia  necoHSiirily  aituated  in  tlie  exaet  median  line,  and  when  it  ie 
tiat  and  inconspiciirnia  a  recollection  of  this  faet  ia  very  naeful,  and  may 
serve  lo  prevent  nn  incautious  uperulor  iuvolviug  himaelf  ia  unpleasant  or 
eerious  cousequence8. 
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Oomplicntions  o/  Spina  Bifida. — Arrest  of  development  in  one  part  of  the 
iKtdv  ia  oft«n  Jissnciated  with  arrest  of  development  in  Honie  other  jmrt;  so 
the  infant  with  spina  hitida  is  apt  to  bo  luiserablv  small  at  birtli,  with, 
perhapB,  an  unjKiriorate  uuua,  or  extroverted  bladder,  or  a  cleft  pilate,  and 
then,  or  at  a  later  date,  he  iiiay  Ite  the  subjVct  of  a  h^tlroceplialus.  Tlie 
serious  implication  of  the  nerve-eleinents  may  determine  paraplegia  and 
various  deformities  of  the  legR  and  feet. 

In  Hume  cases  tlie  iutegumeut  over   the   meuiugual  sac  is  uormal  iu 
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.;'.'<'  ■.K-ml  "iKRH  tiiriiln,  iiltow|i)^  tli« 

:   llif  >oir-HBll  luiK  Ih-cii  ciit  nwmy 

.   I.v  th**  rfii.nval  nf  <lun  nmt^r ! 

;  u»M''ii  <>i  Uf  -Ji<'-»  ji:  ;  I  ,  iii;ii  [iii.<i<i  hiiiti|c  tlti-  NU! :  D.  lijHfr  jHiriion 
or  rif  «ae  ;  Minit?  uf  thi'  iHTVi*-ru<it«  \vun  furvAnl-H  \x\vn\  It.  t<>wiiMU  llio 


aii>l   ir.it>M*t^  ti>»'  KiKiii*  iiMi wi^iiruii)'.     R,  Falcirumi  j)!^«****)«  i-iiuilndiiiiii  with  tlir  |iIa  iiikUt  •t*iiaratlii)t  tho 
(UiUitnor  Aiiil   icMlerltir  iDot«  <if  the  n^rvt«  nf  the   Irft  »iil«*.      (Frf»m  |{«'[iort  lit   \.Ur:{'tinWtt  Sit(iwl^i  irant- 

appearance,  but  in  others  it  is  represented  entirely.  or  in  patches,  by  a  thin, 
translucent  epiblaatic  tiliu,  whi('h  Imiks  a«  if  it  were  reatlv  to  give  way  at 
anj  moment.     And  often  it  does  so  rupture  \vith,  usually,  a  fatal  result. 

When  the  Hac  of  a  meningocele  or  of  a  mrelo-uieningocele  eontains  a 
good  deal  of  fluid.  gentle  compression  of  the  tuinour  catiaes  tlie  ffintanclleH 
to  hulge.  And  when  the  intnicranial  tension  is  increastMl  by  the  infant 
rryiuj;,  some  of  the  cerebi-o-apinal  tiuid  i.**  therebv  displacetl  froni  the 
<.-ranium  and  forced  iuto  the  meningm.;ele.  \vhich  ihus  Ijecomes  more  full  an*l 
tight.  And  in  some  c&ses  the  aurgeon  cau  cause  a  tiuctuation,  by  geut!y 
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compressing   ihu   tumour  \vilh   one  haud,  vvhilst  tho   other  is  over  the 
auterior  tbntanelle. 


Vakieties  ok  Spina  Bikipa 

1.  ^fye.l^u'A€. — The  apinjil  cord  is  (iev(*lot>eil  from  the  cells  of  the  inedul- 
Idr/  j^roove  of  the  epiVilust  by  the  niedullarj  ridges  eurlin^'  back\vards  ta 
meot  in  the  middlu  Une.  Tlnis  the  earliest  spinal  cord  is  u  cellular  tube 
blended  willi  tho  i-pihlust,  but  in  due  course  mesoblastic  plates  growiiig 
inwardrt  H»'iiarate  it  Inini  tht'  ovtirlying  skin.  In  thes^*.  plat*'S  the  hunina' 
cif  thi^  vertebrjR  ar«  HiiUs*M]ueuLly  devidopiid  (Fig».  3  and  4). 

11"  the  uiedullary  ridges  duly  Ijlend  together,  in  the  cervic^l  and  dorsal 
region-s,  for  instamie,  but  fail  to  uieet  in  the  lumbar  region,  the  medullary 
groove  of  tlie  enibrvo  cord  is  left  fully  expo8ed.  It  is  covered  with 
indiilinite  t'iiihLi.stie  celLs,  and  i.s  seen  t(^  )k^  narrowiag  u]i\vardK  iiiti)  a  liinnel- 
like  conunuuication  with  the  central  niedullarv  eanal  (Fi^^  1.  p.  272). 

"  \Vheu  fresh  this  areu  is  of  a  bright-rfd  eolour  and  ivsi-uiMos  a  niBVUs." 
The  red  surface  is  soft  and  vascular;  it  is  aiso  raw-lookiug  and  moist, 
ttie  cpiblastic  cells  of  the  open  medullary  groove  havLug  become  detached 
froni  its  Hurface. 

■  This  species  is  teruied  a  mi/chcele ;  it  "  is  iairlj  conimon,  but  it  is  very 
rare  in  muaeuuis,  because  it  does  not  produce  a  tnuiour  in  the  loin,  and  is 
tht.^ii  regarded  as  nti/jiica/.  and  ia  čast  away."  I  agree  \vith  Mr.  Bland- 
Sutton  in  regarding  this  as  a  eonimon  variety  of  spina  bifida. 

Mauy  of  the  aubjects  of  it  are  boru  deod,  or  pensh  very  soon  after  birth. 

2.  S}jnngo-mytlocelc  is  that  rart*  \'ariety  of  spina  bifida  in  \vhich  the 
medulhu"y  ridges  have  dulv  joined,  but  tho  original  uiedullary  tube  (the 
rudimcntary  spina)  c^ini)  bas  beconie  tiistendrd  \vith  tluitl,  and  thiis  bulges 
liackwardH  thrini;^!!  the  ojten  neiiral  arch,  wlR're  it  is  found  Jitllierent  to  the 
skin,  If  large,  the  tumnur  wauld  be  so  translucent  as  to  ap]iear  to  contain 
no  nerve-tissne — to  be  a  siniple  nieningocele.  As  a  matter  of  fact,  however, 
the  substance  of  the  cord  actually  forms  the  liuing  of  the  sac,  the  »pinal 
norves  finding  their  cxit  by  pusning  round  the  oonvexity  of  the  cyftt — 
obvioiislv,  thev  cauuot  run  acn>8s  the  cy8t  in  theii'  course  to  the  inter- 
vertebral  notches.  Syringo-niyelocele  is  very  likely  to  be  associated  witli 
paralytic  and  other  defects  of  the  lower  extreiijitics  and  of  the  j>elvic  pirt 
of  the  trunk  (Fig,  4). 

?t.  Mrninyi}-myeloceU  coiues  ne.\L  to  tlie  niyekMjele  in  order  of  fi*e(|uency 
of  occurrencf ,  aud  it  ia  certainly  the  cumiiiouest  varietj  of  spina  bitida  in 
those  childreu  w!io  survive  their  birth.  Iii  this  varii*ty  ibe  tumour  ia 
formed  hy  a  oollecti^m  u^  cerobro-spinal  linid  witliin  the  i!iira  mater  aud 
uraclmoid.  the  con]  itself  being  adhcreiit  to  the  sac  ]»n3terior]y,  and  not 
infre4|ueutly  causiug  t.hereby  a  lougitudinal  diiapliug  of  the  akia»  Soine- 
times  a  slight  dejirossion  of  the  skin  8how8  the  position  of  the  attachtueDt 
of  the  very  end  of  the  cord.  (lu  a  8yriDgo-myelaoele  such  a  dimple  could 
not,  of  course.  occur.)    (Fig.  2.) 

Tho  cord  Unng  frt;e  in  the  sac,  the  nerves  have  to  pass  thnmgh  the 
cerebro-spiual  thiid  to  rcjich  the  intervertebral  foramina.  In  syringo-uiyelo- 
cele,  it  \vill  be  renieml»ered,  the  nerves  coursed  on  the  oulsido  of  the  sac. 
This  feature,  however,  caunot  be  determined  until  the  sac  has  been  opened, 
either  at  an  operation  or  at  a  post-mortem  exaiuinatinn.  When  the 
meningo-invelocele  is  in  the  cervical  nr  dorsal  regiou,  the  cord  r|uit8  the 
lower  part  of  the  sac  to  re-enter  the  spinal  caual.  In  tlie  tuuiour  the  cord 
is  generally  adherent  to  the  back  of  the  sac  in  the  median  line. 
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Jn  Bome  cases  of  meningii-mvelocele  the  nieduUa  remains  in  the  epinal 
cuniil,  onlv  ttie  spinal  nerves  entei'iii|^  the  bhc. 

4.  la  vieningocele  a  protrusioti  of  tlie  dura  laaU^r  aud  ai-uchnoid  has 
occurred  through  the  back  of  the  spinal  canal,  sonietimes  by  a  very  sinall 
gap;  the  aac  Ls  theu  more  or  lesa  disteuded  with  fluid,  but  the  cord  and  the 
nerves  oocupy  Lheir  uorinal  couraa  MttDy  of  tlicstj  cyslio  protriiHionH  have 
a  sloudtT  pedicle,  and  iT,  jih  sometimea  bapji^ns  in  tlio  iiourse  of  griiwlh,  the 
narrow  coiumunicution  uith  the  inteiior  of  the  canal  k-couies  oliliterated, 
the  meningix:ele  may  imdtT^o  sponlaueous  cure.  In  aiich  cases  the  removal 
of  the  tuniour  would  prove  a  very  stife  and  fiimple  attair. 

5.  Wlien  au  inipi»rfect  developnient  of  the  ncural  archcB  ia  unartsociuted 
with  protrusion  of  the  membranes,  or  \vith  any  other  dcraiigoiiient  of  tlie 
Bpinal  conteuts,  the  defect  is  cjuite  imimportant  and  is  hkely  to  reniain 
uudutected.  This  variety  of  the  affection  iinder  consideratitm  is  termed 
Hpina  hifida  orculta.  Attentiou  is  sometiiuMs  dirocttH  to  the  defect  by  the 
nkin  \vhich  eovere  it  Ireiag  eoarae,  wrinkled,  and  piguie^ted,  or  by  ita  beiog 
disttgured  by  a  growth  of  hair. 

But  spina  biHda  ocenita  niay  be  aasociated  with  sutticient  dinturbance  of 
the  cord  or  the  nerves  to  hinder  the  «ourse  of  niotur  impulsen,  and  t-onse- 
quently  to  ivnder  thu  lower  liiubs  \vcak ;  or  there  may  bc  such  iuterfereuce 


Fm.  8.  — IVuitvTCM  >e<Hlau  iif  uti  «iiiibrya  eliirk 
or  the  Utt«r  luilf  uf  Um  »fro(i>1  lUv,  at  thv 

A.    Mi^ltillarv    gpviri-;    UU,    f pililaot ;    C, 
tiiedulUry  tiifgc.     (Aft^r  Kr>lllk««r  ) 


FlO.  f.—Konna]  dluptMlUnn  nf  thn  t«Tt«  nI  thlnl 

(Jay  b^fore  r-UMur«  of  lli*  Tfrte)>ral  furn>w. 
(Afl^r  KuUikt^.) 


with  trophic  inOueuces  as  to  deterniiue  an  unvvholesouie  appearance  of 
the  skin  of  the  lower  eKtreinities,  or  even  of  perforating  ulcers  of  the 
feet. 

Rfaults  nf  Sjnmt  Bifidn.- — A  simj)k'  defifi<'Tit:y  of  llie  iieuntl  arcli  of  one 
or  more  vertebnu-  njay  fxert  no  prejudicial  intlnenoe  upon  the  individual, 
even  when  asrt(X?iated  with  the  presence  of  a  tuft  of  hair  (occ-ufta),  or  with  a 
sliglit  protrusion  of  dura  and  araclmoid  (mfnivgoeelt).  But  if  in  the  latter 
čase  there  l»e  alao  developinental  imperfection  of  the  coni  or  tlie  s])inal 
n»»rvH8.  tliere  niav  Ite  fun<;tional  disturbance  of  the  rectuni  »ir  bladder,  feeble 
innervation  of  the  luuKiles  of  the  lovver  extreniitie»,  and  trophic  disturbances 
of  tis-^ues  geaeraHy.  Imulitig.  peR-hance,  to  mortiticjition  of  the  toes.  There- 
fore,  in  cases  akin  to  Kiiynaud'3  disease  (vol.  x,  p.  290)  oareful  exaiuination 
should  be  uiade  of  the  biick. 

In  the  caAe  of  uiyelo-meningocele  and  of  8yringo-myelocfle  the  effeots 
niay  \ye  stili  nion^  nmrked  and  »crious. 

As  already  HUte<l,  the  subject  of  myelocele  is  usuully  still-bom,  or 
8ur\ives  but  a  few  dayH. 

Frognosis. — Very  fr\v  f»f  the  8nbji'cls  nf  s^iina  bitida  with  an  obvious 
tUMiour  reach  puberty.  In  most  insUinces  the  child  graduallv  ^astes  away 
and  siuks  without  any  active  treatniont  having  been  undertaken.     In  others 
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pressure  or  injurj  causea  slongliing,  wheu,  tlie  oerelnro-spiual  fluid  escaping, 
deiLlb  quickly  superveiies  after  tlie  intercurrence  of  septic  myelitis  and 
conviilsions,  or  spinal  meningitis  or  mjelitis  mav  comijlete  the  history. 

Unfortaniitclv  the  same  contingency 
frequeritly  l*olluws  uctive  surgicMtl  tir^it- 
ment.  But  in  rare  instances  spon- 
taneoiis  cure  has  f«illowed  s]>ontaDeou8 
rupture  of  the  sac.  And  in  mitni'  fe\v 
»'fisp.s  the  aac  gmduallv  shrivels  up  and 
spuutaneous  cure  tnken  plače,  so  far  at 
lea8t  as  regarda  the  disappearance  of 
the  turaour ;  the  deficiencj  in  the 
iieural  arches  of  the  vertehne,  h<nvever, 
iiefesaaril^'  pereist**. 

Sometimes  the  spontaneous  or  tbe 
siirgical    cure     of    u    meuiiigoc^le     is 
quiekly  follo\ved  by  the  ooourrcnee  of  a 
s.-8howi  .iiiiitjitjon  of  tji«  cetiimi  rm.«!  ..f   hydroce])haluR. 

^iJ":^:  sT^Si^relT^'!"  """"  *'*         Stili,  even  thr.ugh  the  tumour  per- 

sifit«.  tlie  child  may  grtt\v  up  and 
become  a  usefiil  ineinber  of  s(x*iely.  bnt  thi.s  is  quite  exce])tionul.  Very  fe\v 
cilildn_m  with  «[»iiHt  liitiiht  and  miMiiiigoiM-lo  al.tiiin  ailult  lite. 

Treutinetit. — Sjieakiug  guuerallv,  cases  <»f  spitia  biiida  do  not  lend  them- 
selves  to  active  surgical  treatuiL-nt,  tbough  there  are  certain  cases  in  vvhich 
Eiati8factory  results  may  be  hoped  for.  It  is  for  ihe  surgeon  to  endeavour 
to  recognist-  such  cases,  and  studioiisly  to  avoid  active  interference  with 
the  othijr«. 

Tuking  the  varieties  in  the  inver»e  order  to  that  in  which  they  have 
l>eeu  rcviewed  in  this  article,  cases  of  spina  bitida  iKiculta  moy  well  Ih*  left 
alone.  The  carefnl  surgeon  wnuld  cttutiou8ly  refnun  from  dissecting  away 
an  imBightly  patch  of  skin — perbaj«  roven^d  vvitli  hair — from  the  middle 
line  (ff  the  baek,  ]v.ni  by  ho  iloiiig  he  Mhoiild  vvoiiiid  ihe  uilberent  dura  mater 
and  arachnoid  and  thus  invite  the  o^urrence  of  an  attack  of  septic 
meningitia.  Indeed,  tbe  Hurgeon  sbould  act  uith  extreuie  caution  with 
regard  to  ali  tnmours  situated  in  the  exaut  niid<He  line  of  the  bnck,  as  in 
that  poBitiou  tla;  moat  tdmple-looking  gro\vtha  are  upt  to  l>e  ufisociated  with 
the  interior  uf  tbe  spinal  canal. 

In  the  caae  of  a  uieningocele — e8pecially  if  it  is  pedunculated — he  can 
proi^^eed  with  more  ho[iofulriesa-  1  udeeil,  some  of  these  casea  nndergo 
Rpontaneona  eiire.  A  niyeS(>-niening<K*eIe  inav  yielil  to  oj>erative  treatment, 
as  will  be  8ho\vu  direelly,  but  the  Hyringi>-myelocele  (vvhich  is  usuallj 
associated  with  other  nerioiis  comjJicationsl  is  geuerally  beyond  ihe  reach  of 
operative  skill,  \vhil8t  the  iufant  \vith  myelocele  8carcely  comes  withm 
8urgi(yil  purview. 

Treatment  hy  injeciion  is  less  resorted  to  uow  thau  \va8  formerly  the  caae. 
It  is  uncertain  in  ita  results,  and  its  adopLion  i»  not  withouL  conaiderable 
risk.  The  solution  iisuallv  iiijected  vvas  a  drachm  of  *'  Morton'a  Huid," 
\vhit!h  waR  composeii  of  tcn  gmins  of  iotlino  and  tbirly  grains  of  iodide  of 
potassium  dissolve*!  in  an  ounce  of  glyeerine.  Tbe  injeetion  \vaa  intended 
to  have  such  an  intiueucie  upon  the  nac  as  to  tiauae  it  gradually  to  shrivel  up 
and  l»e<'orue  elfaced ;  and  this  reault  \va8  attaine<l  in  a  certain  pra|x»rtion  of 
cases.  But  in  other  eas^e^  peraisteut  leakage  of  cerebro-sjunal  lluid  at  the 
site  of  puncture,  the  entrance  of  septic  micro- organ isma,  or  ihe  direct  eiVect 
of  the  local  or  general  irritation  proved  fataL     Obvi(>u8ly.  au  irritating 
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irijeotioii  is  as  likelj  to  exert  iu  influenoe  upon  the  delicate  cord  or  ihe 
nerves  vvithin  the  me  aa  upou  tlie  spinul  meuibranes. 

The  oaacs  best  suiteil  Tnr  [hv  injection  treatment  were  the  siinple 
meuingoceles,  together  wit!i.  iierliapa,  the  leust  serious  varieties  olmeuiugo- 
uiyelocele8,  aud  they  \vere  t<i  Im  in  the  ptn-aons  of  healthy  childreii  who 
\vere  not  possessed  of  any  associateil  complicatioua.  These,  however.  are 
ju8t  the  caaes  which  beHt  lend  thtMUselves  to  the  more  radicnl  and  precise 
tnethod  of  treatnient  oC  exci8iou. 

Trealmcnt  hy  cizision  lias  im»w  aluiust  entireiy  superseded  that  by  injec- 
tion, The  method  is  lesa  blindly  s|x!culative ;  thr  surgeon  sees  exactly 
\vbat  he  is  doing  in  the  coiiise  of  his  operation. 

Tlu;  tiiuwji  fur  radioul  ireatmerit  have  to  be  carefullv  stdectoil : — The  chihl 
mimt  Vm  \vell  developud  and  in  good  general  health,  and  thei^e  should  be  uo 
hydrocephalu8,  paniplegi«.  talipes,  or  any  other  complication  ot*  the  spina 
bitida.  And  aa  the  operator  insisls  upon  these  conditions,  the  u»yelocele8, 
8yringo-myelocclct*,  and  a  large  projnirtion  of  tho  ineniugn-myeloceles  are 
neceKHarily  caat  aside  as  uusuitalde  tor  his  piirpose. 

The  radicaf  operation  consiats  in  uiaking  a  longitudinal  incisiou  iuto 
ettch  side  of  the  sac  (after  the  manner  described  by  Mr.  Mayo  HoI)30d). 
Then,  if  tlie  sac  contain  no  nerve-tissne,  that  is,  if  it  be  a  aimple  meoingocele, 
tlie  RuperHuouK,  motUau  part  is  ciit  away  aud  the  lateral  edges  are  united  bj 
line  8uture&  If  tlie  cord  ur  anv  fff  the  spinal  nerves  1»«  fouud  in  the  sac, 
they  are  to  \te  replaced  iu  tlie  Hpinal  eaual.  aft^r  haviug  tMjen  freed,  as  far 
as  possible.  from  llie  wall  of  the  sac.  Subsequent  to  the  closuie  of  the  sac 
by  sutures  the  deticieney  in  tlie  neural  arches  is  to  be  supplemented  by 
drawing  uiuscular  or  counective  tissue,  periosteuui,  or  even  Ha|>s  froni  tlie 
»tnnttid  laminte,  inttj  the  middle  line,  belbre  adjusting  the  etigea  of  the  skin 
\voiiud  over  them.  This  radical  nieth<xi  of  procedure  has  not  as  yeta  higl»- 
class  record.  Indeeil.  considiTing  the  very  serious  inij>erfectiou  for  which  it 
is  adopted,  this  couUl  8carcely  be  expected.  l?ut  it  is  certainij  a  juslitiable 
operation  iu  Huitat)]e  cases,  and  it  is  based  upou  a  scieutilic  and  solid  fouuda- 
tion.  Under  the  intluence  oF  afiepticity  it  bas  beoomc  a  well-recogni8ed 
surgicid  procedure,  and  it  has  very  properly  superseded  the  old-fashioned, 
sjieotdative  treatnient  by  injection.  But  supi>osing  tlint  a  casecomes  under 
Dbservatinn  in  which.  for  one  i*eaaon  or  another,  uo  active  interierence  is 
advisable,  the  sui-geon  uiunt  do  his  best  to  pmtect  the  tiunour  froui  neci- 
dental  iujury  by  covering  it  with  »ofl  pada  and  protecting  it  by  a  hollow 
shield.  No  treatment  wilh  coilodion.  or  any  other  local  applioatiou,  is 
desirable. 

UTERATURK.— J.  Bi.anD  Svttos.  Tumour*,  JnnocftU  atut  Mniupiaut.—A,  W.  Mayo 
K/)ti.H4>M.  TraM,  Clin,  Soe.  rol.  svUi.  p.  389.  — S.  G.  SliA'rr<K*K.  Trant.  Clin,  Soe,  vol. 
xviii,  p,  210. 


Spinal  Accessory  Nervc. 

The  spinal  aceeasi^rv  or  elevonth  cranial  nerve  is  often  described  h»  con- 
siating  of  two  piirts — an  upj»er.  internal,  medullary.  or  vago-nccessorv  ptir- 
lion,  anti  a  l<»wer,  external,  or  spinal  portion.  The  latter  alone  forma  the 
eieventli  nerve  proper,  or  nerve  of  Willi8.  The  upper  division  L*»  in  realitj 
jwirt  of  the  vagus.  iind  will  be  considered  with  that  nerve. 

Amttomt/.     The  eleveiith  nerve  arihe«  froin  a  nucieus  whicli  ih  sitiinted  in  the 
cerviuil  regiori  of  tlie  spinal  cord»  and  extenfU  front  the  Tiiedulla  as  far  down  aa 
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lknfiM«rnxllk  <errinJ  segment.  The  nucleus  Hos  at  tbe  liase  of  the  anterior 
t^TB  mmi  •■■mAs  it»  outer  asfMH^t^  funiim^'  in  it^  upper  pari  a  prujection  of  tbe 
jrv  ■KtlCr  vbidi  is  kDOwu  &s  the  lateral  tiorii.  The  tibr&s  which  arise  troni  the 
«a3aM|ncs  i<at«af\U  through  the  latera)  culuiii[i&,  and  uppe^r  uii  the  surface  of 
|Im«|MmJ  cnnJ  &&  R  series  of  bundles.  the  uppemiatt  of  which  einerge  close  to  Um 
MOiriiif  nintn  vhtle  the  ]ower  make  their  appcsnrance  about  the  luiddle  ot  the 
IMvm)  columa  The  nerve  whioh  ia  fonued  by  the  union  of  these  bundles  pasi^es 
op«itni&  tkrutt^h  the  foi-niuen  niiignuni  into  the  eranial  cavity.  Its  intra-craniiil 
c-uor^r  is  bowev«r,  Uiort,  for  it  leaves  the  hkuU  alinost  iinme4liately  hy  the  iugular 
formaen  in  coaipany  with  the  glosso-phar^*ngeul  and  vagus.  Pa±iiiing  baokwar-dx 
U  |M«roas  tbe  aterno -mastoid  inuscie,  to  vhich  it  gives  ofr>»raiiches,  and  theu  tunis 
<)lovnTar(U  to  eod  umler  cover  of  the  traj.tezius  muscle.,  to  which  its  tenninal 
bcanohes  are  distributed.  Unuiches  from  tlie  thinl  and  fourth  cervical  nen'es 
■nautmntififr  with  the  spinal  ac<:es&ory  in  thiji  situation,  fortning  the  subtrapezial 

Fwnet*an, — The  nene  has  a  purelv  motor  function  ;  it  supplie«  the  sterno-mas- 
loM  and  trapezius  muscles.  Ifeth  tnese  niuscles  have  an  anditional  supplv,  the 
formcr  from  the  second,  the  laiter  from  the  third  and  fourth  cervical  uerve^. 

LMions  of. — The  eleveuth  nene  mHy  be  involved  in  lesions  {a)  within 
the  vertebral  caaal.  (6)  within  the  cranium,  or  (c)  in  the  neck. 

The  8>Tnpt».>iiia  produced  by  a  leaion  of  the  spinal  aoceasorr  nerre  are 
purelj  motor,  viz. :  paralvsis  of  the  sterno-maatoid  tind  trapeziua  niuacles. 

Paraljfiia  of  one  sterno-mastoid  is  said  to  be  unaccomf»anied  bj  defonnity 
unless  a  seconilar}*  contraction  of  the  opposite  luuscle  occura.  VVben  lx>th 
stemo-mastoids  are  paralysed  there  is  diftic'ulty  io  maintaining  the  head 
erect,  it  teods  to  fall  backvvards,  and  in  deep  inspiration  the  muaoles  do  not 
stand  out  as  they  do  in  liejilth. 

If  one  muscle  ouly  ia  paraly8ed  the  head  uannot  he  so  fortnbly  depresaed 
U)wardB  the  shoulder  of  that  side,  and  the  mONemeut  of  rotatiou  of  the 
clun  t^>wards  tlie  opposite  shuulder  is  interfered  with. 

Paralysis  of  the  trapeziua  resultiug  from  a  leaion  of  the  spinal  accessor^ 
nerve  i«  U8uany  ini;oujplete,  the  naiaon  l)eing  that  this  muscle  is  also  sup- 
plied  by  the  third  and  fourth  cervical  uervea.  The  upper  part  of  tlie 
muBcIe  mav  be  completely  paralysed. 

\Vhen  the  trapezius  is  |)araly8ed  the  point  of  shoulder  on  the  affected 
side  liangs  lower  than  its  fell<)W,  and  the  superior  angle  of  the  scapula  lies 
nearcr  thti  uiiddle  liuethau  is  uoruiallv  the  caae,  The  nalural  slojie  of  the 
neck  from  the  fjead  to  the  sht»ulder,  which  is  formed  by  the  upper  tibren  of 
the  trapezius,  is  Jo3t ;  the  aide  of  the  neck  which  is  now  formed  by  the 
levator  anguli  acapulii;  miiHcle  is  more  concave  than  in  bealth. 

Wheu  the  up|»er  part  of  Uilli  tnipezii  is  paralyfled  tliere  is  a  lendency 
for  the  head  to  fall  forward,  and  tlie  shoulders  cau  no  longer  be  raised  to- 
ward»  tlie  ears.  The  vertebnil  borders  of  the  scapulte  cannot  be  appn»xi- 
mattMi  to  the  middie  liue  so  elHciently  as  fornierly.  The  scapula  does  not 
project  trum  the  ("liest-vvall  vvhen  tlie  arm  ia  held  out  in  front  of  the  body, 
aa  irt  the  čase  in  p«'traly8is  of  the  semitus  magnua 

Atropliy  and  associated  alterati4)ns  in  the  electrical  excitability  of  the 
yiuscleH  aci'ompany  the  pamlysi8. 

The  diagnosis  of  tbe  nature  and  jio.sition  of  the  lesion  ia  to  be  based 
upon  the  hiatory  and  tlie  associated  svmptonis,  Thus,  if  the  lesion  is  in 
the  vertebral  canal,  svmptoms  pointing  to  an  affection  of  tlie  spinal  cord 
will  probably  be  preaent;  wbereas,  if  it  is  iutra-eranial,  in  ali  probabiLty 
there  will  be  involvement  of  the  niulh,  tenth,  and  perhaps  other  cninial 
nervea.  Tbe  paralyai8  is  commonlv  unilateral,  but  it  may  be  bilateral,  as, 
for  ezample,  in  progressive  muscular  atr4jpby. 
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The  Burgical  atfectiona  of  the  spinal  cord  and  spine  are  considered  later 
299). 

ASATOMKAL  ( 'f »NHTDERATIONS 
Va8CULAR   Sppplv 
Pbvmioumhcal  Considkimtions 

(lENEItAL    SVMPTOMATOLOiJV 

MouBiD  Anatomv — 

Tfiiimftiic  Ltnon«    . 

Set  also  Paralvsis 

Anatomical  Considerations. — The  spinal  cord  evidence«  the  luetameric 
seguientation  of  tht*  anceatral  animal  more  f)erfectly  thtin  does  any 
structure  in  the  human  bodv.  aud  a  spiual  Begmeut  is  autitomicallj 
defiued  as  a  {»ortinn  of  the  spinal  cord  liiuibed  hy  tho  most  anterior 
(cephalic)  and  posterior  (caudal)  tibres  respectivelj  of  one  pair  of  spinal 
nerves.  Such  a  segment  consists  e-ssentiallv  of  a  mass  of  nerve  cells;  of 
fibres  coanecting  the  mass  of  cells  (1)  with  other  se^rments  siiuat^d  both 
cephaUvards  and  caiulalvards,  and  (2)  with  higher  parta  nf  the  central 
nervous  By8teni ;  and  .of  afVereut  and  ellereut  paths  (the  nerve  roots) 
distributed  to  aH  parts  of  the  corresponding  somatic  segment.  The  seg- 
mentation  of  tht*  spinal  cord  does  not,  however,  involve  the  grey  matter. 
and  functiouallv  tlie  segmenta  have  lost  to  a  grcat  exteut  their  negmental 
distinctness.  Siich  functional  seginental  ae]»aratiou  erists  to  a  much 
greater  exteut  in  the  thoracio  region  \vhere  somatic  segmentation  is  stili 
apjmrent  thau  in  the  limb  regious;  aud  throughout  the  spinal  coni  it  is 
more  marked  as  regards  sen8ory-supply  than  as  regards  motor-8uppIy.  As 
an  instance  of  the  great  importauce  of  the  last  atatement,  it  is  held  that  no 
skeletal  rausole  receives  »npply  from  lesa  than  three  s]>inal  segmenta  though 
it  may  Ihj  supplied  by  one  root. 

Tlie  sensor}'  areas  {vide  p.  114,  voL  ix.)  vrhich  are  of  the  utmost  value 
in  Juoalisiition  of  s^^inal  dise^se  are  sometimes  referred  to  as  segmental 
areas,  but  it  is  obvious,  since  thore  is  no  distinction  in  the  grey  matter 
l>etwocn  the  aei^ments,  and  since  from  the  nature  of  the  grey  matter  in 
warui-blooded  animals  its  destruetion  in  one  segment  interferes  \vith  the 
functional  capacity  of  neighb«turing  segmenta  situated  caudally.  that 
neither  experimentally  nor  pathologicAlly  is  it  possible  to  detluce  the 
sen8ory  an*a  corrcspondinj^  witli  the  segment.  The  "  sensor}' areas  "  then 
are  either  areas  of  rLHa-aupply.  or  thoir  limits  have  been  deduced  from  caaes 
of  transversie  leaions  of  the  spinal  cord.  % 

Tht  Grey  Matter. — The  nerve  cells  of  the  spinal  cord  may  be  divided 
into — (I)  Those  of  a  markeiily  angiilar  type,  with  strong  processes  and 
presenting  \vell-marked  tigroid  grauules  both  in  the  celi  btxly  and  in  its 
procesrtea.  Such  a  celi  is  now  regurded  as  a  "  motov"  celi  (i,e.  a  celi  ution 
an  outgoing  j»ath).  (2)  Those  of  a  rounded  shape  with  less  distinet 
prooeases  and  with  but  little  tigroid  substance.  Such  cells  ure  of  the 
"  aensorj  "  type  {i.e.  Kituated  upon  an  ingoing  path). 

WhilHt  longitudinal  sectious  of  the  spinal  cord  do  not  a]iow  that  the 
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8yr  iiaratoi  inU*  groups,  transrerse  sections  reveal  a  definite  groiipiDg 
tli«  tkumt  m%  ligbc  angtes  to  the  axis  of  the  nia]Tow. 
Hm  Mcve  c«&s  of  the  s{>mal  cord  may  be  conaidered  in  the  groups 
to  Iheir  situation — 

1.  CelLs  of  the  anterior  horn, 

2.  The  Uterul  ocll  cohiiun. 

3.  CIarkes  coluam. 

4.  Cells  of  the  posterior  horn. 

5.  Cells  of  the  posterior  root  ganglia  and  B^mpatbetic  ganglia. 
The  cells  of  the  auterior  horn  are  lor  the  most  part  lari^  celk  of  the 

motor  trpt*,  their  ax(»ns  le^iving  the  cord  as  Hbre«  of  the  anterior  rootn. 
Thev  are  collected  into  vreU-marked  groups:  (1)  Meeial,  (2)  Ventral, 
ttud  (3)  LateraL  The  uiesial  group  is  most  constant  along  the  whole 
length  of  the  spinal  cord,  and  from  it  the  dorsal  spinal  mnscle«  are 
umorvat^. 

The  ventral  group  supplies  the  ventral  aiid  lateral  amscles  of  tbe  trunk 
an<l  the  re8piratory  iiiuscles. 

The  lateml  group  in  maialv  develoi)ed  in  the  cervical  aud  lumbar 
enlargements,  whcre  it  attains  very  largc  proportions,  and  its  cells  supplj' 
t)»e  motor  libres  for  the  limb  muscles. 

Tbe  lateral  celi  column  (intermedio-lateral)  tract  consists  of  small  cells 
of  motor  type,  and  is  nu>st  marked  in  tbe  tliomcie  region  where  the  (ihief 
ettlux  of  vasomotor  nerves  (x^urs.  It  i^  continuous  vnth  tlie  nuoleus  of 
the  spinal  Ha'.essory,  and  the  nncleiis  anibiguous  in  the  upjK^r  part  of  the 
apiual  t!onl  and  medulla.  From  this  group  of  cells  the  vašo  and  viaoero- 
moLor  nerves  probably  arise. 

Clarke'«  cohunn  conaists  of  a  well-marketl  group  of  large  cells  \vhich 
api>ear  rounded  in  transverse  sections  and  spindle-sbaped  in  longitudinal 
sectionn  of  tbe  spinal  cord  ;  thev  are  c-ouspicuouslv  snrrounded  by  a  basket- 
like  neLw**rk  ol  coilaterals  from  the  [losterior  root  libres,  and  it  is  to  tbis 
groiijj  of  cells  that  the  terminations  of  the  pvramidal  fibres  can  most 
reudily  l>e  traced.  It  is  almost  contined  to  the  tboracic  region  of  tbe  spinal 
cord,  being  most  marked  in  the  lower  tboracic  region.  However,  celfe  of  a 
similar  nuture  and  situation  are  found  oppositc  the  origiu  of  the  second  and 
tlu'  tbu'd  Siicral  nerves  ('Stilbug'8  sacral  nuoleus),  and  »»piiosite  the  origin 
iif  tbe  fouitb  and  tbe  tifth  cervical  nen'es  (cervical  nuoleus). 

Axous  inmi  this  grnuji  constitute  the  direot  cei^bellar  tract. 

Tbe  cells  of  tlu.*  poHterior  horn  are  not  definitely  grouped.  They  are  of 
the  seuKory  type  aud  are  numtirous. 

The  cells  of  the  jiosterior  rf>ot  ganglia  are  large  unij»olar  cells  of  the 
8euHory  ty\te.  The  singlc  jtrocess  joins  tlie  posterior  root  fibre  in  a 
T-sbH]>ed  jnnctioii.  Freiiucntlv  a  cullateral  is  given  ofl'  liy  ihift  fibre  cloae  to 
th»'  juucLion  to  arborise  over  tbe  snrlace  of  tlie  celi.  The  centrijH?Uil 
proc^HH  Iruin  tlicse  cells  i»n  entcring  tlie  spinal  cord  gives  olf  a  uumber  of 
collateral  brauches,  some  of  whicb  (short  cnllaterals)  descend  before  break- 
fng  up  in  tho  groy  luattcr,  othcrs  piiss  transversely  into  the  grey  matter  to 
1'orm  the  plexuK  roumi  Chirke's  column,  some  ])fissing  to  the  ventral  horn 
of  th*'  saiiu^  and  of  tbe  o]i]H:jsJte  dde.  The  grev  coniUjis.sure  of  the  spinal 
cord  is  nuidc  uji  a]iiH»sl  entirelv  of  sucb  collatcrals.  Other  collaterals 
Ui^cend  some  distance  )>elore  cntering  tbe  grev  matter.  Finallv,  after  gi\nng 
<iff  many  such  braneht-s  tlie  piislurior  root  tibre  mav  eud  Ijv  bn^aking  up  in 
the  grev  matter,  i)r  it  mav  run  as  a  long  fibre  of  the  posterior  columns  to 
torniinate  in  the  funiculiis  gracUis  or  cuneatus  of  the  medulla.  Wbile  tbe 
niaj(>rity  of  tbe  pc»sterior  root  tibres  from  tbe  liiub  regions  terminate  as  loug 
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aHceniling  fihres  ut*  the  iJOHterior  coluiuns,  it  is  doultttiil  wliether  auy  such 
tibres  ave  contriliuted  bv  tlie  i>08terinr  i*oots  in  the  tboracic  regiou 
(D  3  to  D  12). 

The  sympathetic  ganglJA  developmentu]Iy  considered  are  segments  ot* 
the  jiostorior  root  gangliu.  TheJr  cellfi  are  ot*  a  similar  type,  but  »ire 
luultipulur. 

The  white  iuatt<ir  of  the  spinal  cord  itt  mosit  ea$ily  described  wheD  it  is 
regarded  ])hylogeneticall}*.  Coinmencitig  at  a  certai«  periofl  ot"  its 
devflopmeut,  we  may  say  tliat  the  spinal  cord  cousists  of  segniented  grey 
malter  oiilv.  On  the  surface  oi'  thi«  nerve  tibres  are  laid  down,  whicii 
connfct  each  segment  to  its  iieighbour,  and  later  to  segineuU  farlher  and 
farther  reraoved.  There  thiia  arisea  a  sjstem  of  .shorter  and  longer  inter- 
segmental  fibres  |>as8ing  in  rither  directirm  of  the  spinal  axis  (iutrinaic 
mediate  Hy8tems  of  th«  sjiinal  cordj.  Froni  their  mode  of  origiu  these 
8y8teu]B  \vill  lie  nest  to  the  grey  matter  in  the  adnlt  coni,  and  thuir 
distance  from  the  grev  inattir  when  seeu  in  a  transver^e  section  of  the 
cord  will  be  as  index  of  their  leugth,  the  shorter  being  nearer  and  the 
longer  mon;  distant.  Later  the  various  aegnieuts  of  the  spinal  cord  ])tx;onie 
oouuected  with  fibrea  both  ascending  and  descending,  with  the  mednlla, 
]>ous  Varolii,  uieaencephalon,  thalaniic  regiou,  and  coq>ora  atriata  in  order. 
I^atly.  the  developnient  of  the  pyraniidal  8y8tem  placeae^ich  spinal  segment 
in  direct  conneetion  with  the  cerebml  cortex,  and  a  more  direct  path  is 
etttablishetl  from  sjiinal  seginents  to  brain  by  the  developnient  of  tlie  long 
prooe*>ses  <if  the  posterior  root  fibrfs  whii-h  make  up  Golls  column  of  the 
spinal  cord.  It  is  of  the  greatest  iniportance,  in  eonsidering  the  eflect  of 
leaions  of  the  spinal  cord,  that  one  should  l»ear  in  mind  that  there  are  not 
one,  bnt  manv  paths  conducting  from  brain  to  spinal  cord,  and  i>ice  verad. 
Let  us  consider  for  a  sjjace  the  coitdition  preaent  in  some  of  the  lower 
auimals.  In  the  bird,  for  example.  there  is  no  pyramidal  8y8teni,  but  the 
deacending  hbres  from  the  cortox  end  in  tite  optic  thalamus,  wliioh  is 
connected  by  a  well-marked  tract  of  fibres  with  the  spinal  segmenta.  In 
thia  cuse  incitJitions  travel  frora  brain  to  cord  vid  a  junction  in  the 
thalamus,  that  is,  by  a  mediate  path.  Kow,  in  the  human  ftetus,  and  in 
the  infant.  movements  of  tlie  limbs  occur  before  any  pyramidal  system  bas 
reaohed  the  spijial  cord;  the  incitations  for  such  movements  must  therefore 
reach  the  spina!  cord  by  some  other  tracts,  such  a«  the  nibro-spiual,  p<»nto- 
spinal.  and  vesti bulo-apinal  tracts,  vvhich  at  that  periot.!  of  exiHtenee  are 
well  developed. 

Tlio  follouing  mediate  patba  have  been  deflnitely  fi»lio\ved  in  mun: — 


(1)  DescendinK 
Cortex 


Optic  thaluiiiuA 
rted  tiucleus 

(^uarb*igeniinat  regi(>ti 
Pon«  Vanilii 
ModuUa 


Sp.  cord 


(2)  Aacending— 

Fihres  of  OolKs  column 
Post.  root 

•I       f* 
And  otbcr  le^s  important  tract«. 


OrtK'iIe  iiut»li»us,  eto. 
Ciarkes  CDluum 
Midtjle  celi  column 


TnrL 

ThuUniO'S]>inal 

Uubro-bpinal 
(  Tecto-bpiiial 
I  Post  \onfs.  huodltf 

Poiitci  »pumi 

M<>jstibuli*-Hpirud 

Fillet— t.'ortex. 
Direct  cerebellar  tract 
(tower'8  tract. 


By  the  term  tract  is  meant  a  coUection  of  Hbrc-s  of  like  origin  and 
destiuation.  and  not  as  a  rule  a  deliiiite  area  of  the  spinal  cord  a.s  seeu 
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ui  tr-, ►._,,. .^,,  sectiong^     In  the  8pinal  cord  the  tracta  are  not  di8tiuctly 
hmi\  the  esception  of  tlie  direct  cereltelUr  tract  and  part  of  GuHh 

*  s  oi  several  tracts  are  found  to^ether  in  a  particular  area 

»-  i      For  example,  that  region  of  the  lateral  cohirnn  ix^cupied 

bv  i  i  pyraniidal  tract  alsij  contaiiis  fihres  of  the  rubro-spinal  and 

pom-.  -j.:....  Lracts  both  ascending  and  descending. 

Dejctmiing  Tnictš. — The  pjrramidal  tracts.  These  fibres  are  the  axons 
of  lar^  pvramidal  cells  sittiate  in  the  grey  matter  of  the  central  con- 
volutions  of  the  cerebral  cortex.  They  extend  tlirougliout  the  spinal  cord  ; 
their  tt-rminations  have  been  traced  to  the  region  of  the  cells  of  Clarkes 
coluiuu,  and  to  the  ant«rior  horn.  At  the  decussation  of  the  prramidd  each 
pvraiuidal  tract  dividea  into  four  parts.  The  ^reatcr  nuuiber  of  the  tibresj 
cro«%  o\'er  and  occupy  the  dorsfil  jmrt  of  the  lateral  cohinin — the  crossed 
lateral  pjramidal  tract.  Some  of  the  6bre8  enter  the  lateral  coluinn  of  the 
e^nual  cord  up>n  the  aame  side — the  direct  lateral  pjramidal  tract.  A 
further  set  enter  the  veutral  column  of  tlie  corvi,  and  the  niajon*ty  of  these 
do  not  crosa  but  lie  along  the  lipa  of  the  ventral  fissure — the  direct  ventral 
pyranndal  tract.  Othera  cross  to  occupy  a  similar  position  aloag  the 
ventral  tissure  of  the  opposite  side— crosaed  ventral  pyTaniidal  tract.  The 
tibre«  of  the  ventral  pyramidal  tracts  are  distributed  to  the  cells  of  the 
veutral  horns  ouly.  The  proportion  in  which  the  fibres  are  distributed  in  the 
four  divisiaus  of  the  pvrauiidal  tract  varies  greatly  in  dirterent  indi\idunla 

The  (ievelopiiieul  of  the  pyraniidal  8y8tem  takes  plače  relatively  late, 
and  is  not  complete  in  the  lower  regiotis  of  the  cord  till  the  end  of  the 
secoud  year  of  life  (at  the  age  at  \vhich  a  child  learus  to  walk).  When 
injured  theae  fibres  degenerate  relatively  late. 

Tke  Tiihro- spinal  iract  CMounkow'B  buudle)  conaiats  of  large  tibrea 
having  tlieir  origin  in  thtj  biuder  cnd  of  the  red  nucleus.  They  soon  cross 
tiie  uikidle  line  in  Forels  deciis.satiou,  and  Iving  internal  to  the  8ensory 
root  of  the  tiftU  nerve  come  to  ix;cwpy  Ihe  angle  between  the  olivarv  and 
restiform  bodies,  and  theiiijo  run  into  the  lateral  column  of  the  cord,  where 
they  are  at  tirat  situated  veutral  aud  extcrnal  to  the  crossed  pynuuidal 
tract,  snbi?equcutly  mixing  with  tlie  tibres  of  that  tract.  They  are  dis- 
tributed to  the  ventral  horn  uf  the  same  side 

The  pontO'»piiial  trnch  hiive  their  origin  in  the  nuclei  centralis  and 
lateralin  pontis.  One  Ket  nI"  these  filircs  cross  the  niphi!*,  and,  entering  the 
posterior  lun^'itiidiual  liundle,  are  distributed  to  the  ventral  horns  with 
the  fibres  of  that  huudle.  Others  do  not  croas,  and,  inclining  oiitwards, 
join  and  are  distributed  with  the  tibres  of  the  rubro-spinal  tract. 

Tkf  tc.cto'i<pinal  troct  arises  in  the  grey  matter  benejitl»  the  ant-erior 
quadrigoniinal  l:Mxiy,  and  at  once  cronaes  the  iniddk'.  liue  in  Meyuert'8 
decusHution.  It  panses  do\\n  as  a  conipact  bundle  lateml  to  the  raphč  of 
the  medidla,  and  ventral  to  tlie  posterior  lungitudiual  liumlle.  From  its 
position  iu  this  region  it  is  frequently  termed  the  ventral  longitudinal 
bundle.  It  is  distributed  tbruiighout  the  cord  to  the  ventml  horns  Ivin  g' 
along  the  depths  of  the  ventral  tissure.  Some  of  its  fibres  cross  iu  the 
anterior  commissure  shortlv  lielure  reaching  their  destination. 

The  posterior  hnitjltudinai  huntfle  (descending  tibrea)  have  their  origin 
in  the  nuclei  o<niK*iiioti>riij  w)}ne.  uf  the  Hbre.s  crossing  in  the  jMJSterior 
commissure  uf  the  tliird  ventriclc,  some  in  Meyncrt*8  decussation.  Lying  on 
either  side  oE"  the  middlo  line  beneath  the  g»ey  matter  of  the  aqueduct  and 
fourth  ventricle,  they  sink  along  the  raphe  at  the  decussation  of  the  medulla, 
and  enter  the  veutral  column  of  the  cord.  They  are  distributed  to  the 
ventral  horns  of  }tuth  sidcs  thruughout  the  apiual  cord. 
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The  foiir  Lracts  Inst  meutioned  are  tlie  earliest-  tructs  to  lie  developed, 
and  as  the  result  of  injury  tliev  are  the  earliest  to  8how  degeneratiori ; 
conse<iuently  the  pnHhiuts  oi*  Huch  di^gmieration  are  ahsorl^ed  ivlatively  early. 
For  examplo,  as  the  result  ot*  a  le.Mon  injuring  l>oth  tht?  pvraniidal  tract  and 
the  posterior  longitudiual  Imiidlo.  at  aii  early  j)eriod,  after  auch  a  lesion, 
the  |x>aterior  lougitudiual  Ijiunile  might  shovv  marked  dogenoratioii  and  the 
pyramidal  triMit  none,  while  long  alter  the  occiirrenoe  of  the  lesion  the 
pyranii(hit  tract  luighl  Khow  degeneration  and  the  )K)Ht.erir>r  lon^itudinal 
biindle  none. 

The  vrstiMo-jtjniial  tract  consiats  of  a  large  uiimber  of  fibrea,  having 
their  origin  iu  I)eit«?r  s  nuolens  in  the  Hoor  of  the  fourth  ventricie.  In  the 
Rpinal  ford  they  are  HC^tlered  over  the  ventral  coluuin  from  the  lateral 
limit  of  the  ventral  n.tota  to  the  tlepth  of  the  veutral  hs8ure.  They  are 
diatrihuted  to  the  ventral  homs  of  l>oth  Bides,  the  crossing  fibresrunning  in 
the  ventral  commissiire. 

De^endiiifj  Fihres  of  the  Posterior  Columns. — DescendJng  collaterals  of 
the  posterior  rootn. 

These  extend  biit  a  Ahort  distance  belovr  their  origin  (at  the  outaide 
not  more  than  three  segmenta).  Thcy  lie  in  close  apposition  to  the 
meaial  surface  of  the  posterior  hom,  and  end  in  the  grey  matter  of  that 
lioni. 

Intrinsic  descendiug  aystem  of  the  jiosterior  coluuin. 

These  fibres  are  found  only  below  the  fourtli  dorsal  segment.  Their 
origin  and  destination  are  unknovvn.  Very  conspiciiou3]y  degžnerated  in 
tranaverao  lenioiis,  they  occupy  sui!ceaaively  areas  in  their  course  which  liave 
been  termed  the  comma  tra<.;t,  the  cornu-commisfluiv  zone,  and  the  super- 
Hcial  crescentic  zone»  the  oval  area  of  Plechsig,  the  septo-marginal  tract  of 
Bruce,  the  saoral  triangle  of  Oombault  and  Phillippe. 

A»e.fitding  Tracts. — Goli'«  ooliimn  (dor^n-mesial  column)  is  coinpoaed 
of  the  long  jinx'e8Be8  of  the  pcisteriitr  root  tibres  fn»m  thn  lumlio-saonil 
region.  In  the  thoracic  regitm  it  seenis  doubtful  whether  any  long 
Asoending  processes  are  given  off  hy  the  posterior  root  hbres,  and  in 
the  cervical  region  the  long  ascending  collaterals  do  not  reach  GolFs 
column,  but  ascend  in  the  posterior  external  column  to  end  in  the 
nucleuR  cuneatue. 

The  Hbres  of  this  tract  end  for  tlie  most  part  by  arborising  around  the 
ttells  of  the  gracile  nucleus.  Some,  however,  8weeping  round  that  nucleus 
ero:w  the  raph(!t,  as  internal  arcuate  Hbres  reJch  the  inferior  vennia  of  the 
cereltcllum  by  the  inferior  peduncle. 

Burdach*8  column  (dorso-lateral  column)  is  composed  in  greater  part  of 
the  tibres  of  the  entering  posterior  roots,  which  aftor  a  comparatively  short 
cour«*  paHs  out  of  the  c*>lumn.  The  ascending  degeneration,  therefore.  in 
this  column  does  not  extend  a  great  disUince  above  the  poiut  of  lesion 
exoept  iu  the  cervical  region,  where,  as  has  above  been  meutioned,  the  long 
ascLMiding  tibres  of  the  cerncal  roots  ascend  in  the  dorso-lateral  column  to 
the  cuneate  nueleus. 

The  majority  of  the  ascending  collaterals  of  the  posterior  root  lie  for  severni 
eegments  above  the  entry  of  each  root  as  a  com]*act  bundle  mesial  to  the  dorsal 
horn.  and  constitute  the  "  external  ntot  zone"  of  Bnrdach'« column.  Other 
filirefl  derived  from  the  |>oaterior  roots  occupv  the  dorsa!  part  of  Burdiichs 
column.  and  form  the  "  doraal  ruot  zone,"  while  betweeu  tlufse  two  and  the 
meeiullj  situated  Oolls  column  is  a  8omewhat  trianguLir  Held^the  "  niiddle 
root  zone."  The  latter  is  of  esj^ecial  interest  palhological1y.  Its  tibres  are 
doubtless  of  posterior  root  origin  ;  but,  in  marked  contrast  to  the  fibres  of 
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the  erteroal  and  dorsal  root  zones.aud  of  Goirs  cohmm,  wluch  are  developfd 
before  the  end  of  fa^tal  lile,  thoee  of  the  niiddle  root  zone  are  not  developed 
till  arter  hirth.  Further,  they  are  the  first  struotures  to  8how  degeneration 
in  tabes  dorsaliK,  uud  even  in  uiarked  ca»es  of  the  lalt^er  diaeaBe  the  }>atho- 
logical  changea  maj  be  contined  to  this  zone. 

The  tlire<:t  cerebellar  tract  is  foruied  by  tlie  axons  of  the  cells  of  Clark^j'« 
coluum  *»f  the  same  side,  and  reaches  the  inferior  vermiform  procesa  of  the 
cerebellum  ijy  way  of  the  resLLforui  body. 

Gower'8  tract  arisee  •froiu  cells  at  tlie  base  of  tho  posterior  horu,  chietl  j 
upon  the  oppusite  side  of  the  cord  from  tlie  lumbar  region  upward3,  and 
reaches  the  cereUelhiin  by  way  of  its  8uj^)erior  pediincle.  It  ia  diatributed 
mainly  tu  thu  laieral  Inhu. 

The  aift:eudi!ij^  fibres  of  the  posterior  longitudinal  buudle,  of  the 
thalama-,  rubro-,  and  pouto-spinal  tracts,  accoiupaay  the  descending  fibre.s 
of  these  bundlea.  Tbeir  (^^igiu  in  the  spinal  cord  has  not  been  deftnitely 
ascertained. 

Th^'  ueiitml  caual  of  Lhe  Kpiual  coni  at  an  uarl)"  period  is  oval  in  shape, 
witli  its  louger  diameter  dorao-ventral,  At  a  later  period  it  beconiee 
quadriradiate  \vitli  a  abort  ventral  and  long  dorsal  ray.  and  a  lateral 
procesa  on  either  aide  vvldcli  is  applied  to  the  posterior  horn  of  gTey 
matter.  Tbe  ahort  ventral  process  peraiata  aa  the  central  eanal  in  the 
adult.  The  luineu  of  the  dorsal  process  becomes  obliterated  and  forius 
the  }>osterior  aeptum  of  the  spiual  cord.  The  hiteml  ]irfK?oisse8  <iiaappear, 
bul  tbe  ueuroglia  originally  surrounding  them  persists  aa  the  caput  coruu 
portt  of  Rnlando. 

Theemitral  (uinal  bas  several  intereatiug  pathulouical  connections.  Not 
uufreqiieutly  stjme  diverLiculuui  of  the  central  cimal  u*  found  in  the  regiou 
of  the  posterior  borna  or  doraal  Beptum  in  an  otherwiae  normal  spinal  cord. 
Tlie  various  aitiiatinua  in  ubicli  hydroniTelia  and  a3rringoinyelia  may  be 
found  ean  geiun-allv  iio  t^\plairied  by  iht;  pLTsiatcuce  of  parta  of  the  qiia*iri- 
radiute  cuuul. 

Thuse  p.irtH  of  the  f«i'tal  spinal  canal  which  diaappear  aeem  to  le-ave 
along  tbeir  line  uf  clot<ure  a  zone  ()f  lessened  resistance,  so  that  a 
hteniorrliage  of  uuy  nui^rnitude  ocenrring  in  the  spinal  e^ud  aeeks  at  once 
the  rtgion  of  tbe  dornal  boni,  vvliere  it  apreatla  uif\varda  and  ditwuwards  in 
lhe  direction  of  leaa  resistance. 

Vasculah  Suvhlv. — The  anterior  spinal  branchea  of  the  vertebral 
artery.  arising  fniiii  ihut  trunk  oppKsite  the  lat  cervical  root,  joia  to  forin 
a  single  vesatd,  the  veutral  spiuiil  arlcrv  \vhich  runa  throiighout  the  lengtii 
of  the  coni  lying  in  the  ninuLh  of  tbe  ventral  iiasure, 

Ariaing  fruui  tbe  vertebral,  close  to  the  former,  are  tbe  posterior  spinal 
arteries  whii."h  run  to  the  lo\ver  end  of  lhe  cord  iijiniediately  lateral  to 
the  dorsal  nerve  roota. 

These  arteries  are  reinforued  by  a  apiual  artery  entering  each  inter- 
vertel»ral  forauieu  derived  from  the  vertebral,  intereostal,  lumbor,  ilio- 
lumbtir  and  lateral  sticral  arteries  8uccesaively- 

The  grey  matter  ia  Hupplitul  chieHv  by  direct  braucbes  from  the  ventral 
spinal  artery — the  \vbite  matter  ebietiy  by  superticial  va**sel8  of  lhe 
anaatomoHis. 

pHVsiOLOdiCAL  CuNsu^ERATloKS. — Conaideriiig  t!iu  uervoua  8ysteme  of 
animuls  from  ttie  lovvent  to  the  hij^hcst,  there  in  an  increnaiug  tendency  for 
the  aid_rilivi8ionH  ni'  tlie  nervoua  hvhUmii  (for  exaijiple  tbe  ajiinal  segmenta) 
to  lose  tbeir  povverof  iudividutU  actiou  and  contrul.  and  to  beeome  mutually 
iutenlependent.     In  man  and  in  the  higher  apes  tliis  is  e8pecially  the  ease. 
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iinil  iu  thein  the  oervous  By8tcm  in  tliese  nuirnals  mav  be  said  U*  act  and 
react  aa  u  uholo.  \Vhen,  fi»rlhiir,  \\l'.  r*»nsid<ir  the  miiltiplicitv  and  olioice  of 
}i)ittiK  vvliich  ure  }iru8eut  tur  tliu  paBH^iijje  ut'  incilatiuiis  botli  atlerent  and 
efferent,  we  uan  \inderstand  ho\v  readilv  the  nervou-s  8y8t<»Jii,  actiiig  as  u 
\vhole,  may  partiallj  compeusate  for  the  losa  oi  one  of  its  tinits.  Complete 
couipensatiou  occnrc  ouly  perhaps  iu  the  voiiug  l»efore  the  elementK  are 
unchangeablv  iinpress*Ml  wit!i  the  nature  of  their  functiona.  It  ia  sucli 
compensation  whiv;h  reuilers  the  detenuination  of  t\w.  exact  functiou  of 
certain  elementa  so  difficult — for  eKample.  the  basal  ganglia  of  tlie 
cerehrum.  The  paucity  of  s^niipltans  \vhich  reHult  froin  the  paitial  de- 
struction  of  these  structures  is  so  strikiug,  that  it  has  even  l>eeu  Heriou«ly 
eatertaiued  that  they  ure  disap|>Gariug  elementa  in  the  nervous  svsteui 
of  authrojKnds  and  are  practically  functionle.ss.  Their  complicated 
neiirouic  Ktnicture  and  their  inultiple  eonnection  with  intpurtaut  and 
betU*r  known  elementa  are  facta  suggesting  a  most  iniiM)rtaiit  funution 
for  the  basat  gan^liu. 

Three  exaniplea  of  this  unity  of  the  nervous  8yBtem  which  are  of 
fundaiuental  importance  in  the  8ymptomatology  of  nervous  disease  aro 
nece8sary  bere: — 

(1)  If  a  pair  of  eleotrodes  be  plaoed  bcncath  a  dorsal  root  of  a  monkey, 
and  a  single  inductiou  shock  sent  through,  there  res^ilt  movements  the 
nature  of  \vliich  is  consbiut  for  a  given  strenglh  of  ourrent.  This  reflex 
result  niJiv  be  taken  aa  an  index  of  a  reHex  act  proper. 

If  then  theotmtral  nervous  HyHteMi  of  the  aninial  be  injured  in  any  part, 
whether  ceplmhvards  or  (jauthiluards  of  the  Ktimulated  root,  the  reHex 
rcsponse  to  the  same  stimulus  liecfimes  at  once  changed  oud  constant. 
With  a  second  injurv,  again,  the  reflex  result  In^eomei*  changed  and 
eonstant,  and  similurly  vvitli  rej>e4ite<l  iujiiries.  Furthcr,  the  more  Uie 
stiuudited  at»gmont  is  isolated  \ty  Hueh  injuries  (i.c.  the  amaller  tlie  masa  of 
eeutral  nervous  system  left  attaclied  tu  it),  the  less  complex  and  the  more 
feeble  is  the  retiex  result  obtained.  With  reduetion  uf  the  central  nervous 
Ry8tem  as  a  whole  the  reHex  response  to  a  stiunilua  applied  to  one  of  its 
fiubdivisinns  ehangea. 

(2)  If  in  the  monkev  ali  the  dorsal  njots  supplying  A  limb  l»e  divided, 
more  or  leas  eomplele  |aratysis  of  tliat  limb  i*i8iilts  immediutelv.  The 
pheuomeuon  most  foix;jbly  illustrates  the  mutual  inu-rdependeuce  of  the 
nerve  elementa. 

(3)  While  in  Io\ver  mammals.such  aa  the  eat  and  the  dog.  aflereomplete 
tranaoction  of  the  cord.  a  conditinu  of  8pa8ticity  result«  l»elow  the  ptnnt  of 
Beotion^  in  man  aud  in  the  monkey  surh  a  le#*iuu  is  folloued  by  great 
depreffiion  of  tJie  vital  aetivity  of  the  j»art8  belo\v  the  lesion  ;  the  nms(de 
tone  and  mvntatic  irritAbihty  are  lost,  the  sphincters  are  relaxed.  and  the 
Muperticial  re(lexe3  are  ditlicult  to  retain  and  reduced  in  (iuulity.  Isolated 
jM»rtiona  of  the  spinal  cord  seera  to  have  lost  their  eai>acity  ibr  suoh  home 
rule  as  is  manifest  in  the  lower  mammals. 

There  is  a  lendencv,  aiso,  For  the  elementa  of  the  apinal  segmeuts  so 
isoLited  to  undergo  a  alow  form  of  hist4)[ogi(^al  deterioration. 

Motor  PatfiH  in  the  Spinal  Coni.  ~  It  is  prohable  that  iucitations 
from  the  cerel>rum  reach  the  segmenta  of  the  apinal  cord  by  ali  the  long 
doscending  tracts.  One  of  theae  only  is  uninterrupted.  the  pyramidal  tract ; 
the  other  thalamo-,  riihro-,  teeto-,  and  vestibulo-spinal  tracts,  and  the 
posterior  longiludinal  bundle.  are  mediate  patha.  The  functional  compensa- 
ti(»n  pf)aail>le  l)et\veen  the  tracts  doubtless  accounta  for  the  fact  that  com- 
plete liivision  of  the  pyramidal   tract  doos  uot  produce  lasting  itaraly8is 
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in  tlft'  Ui^Uitr  nttlitiiih,  nut\  that  Ktiinulation  of  the  oerebral  cortex  after  such 
ilivinton  ft*Mii\iH  tn  iiioveiuentH  of  the  liiubs.  The  motor  path  supplies 
tiUiaiU  tlu!  cr<Mw$d  huIh;  itn  uucrtftmA  fibres  probablj  canr  incitations  for 
mumUiH  wliicb  urc/  tiubilimllv  UHe<i  contralaterallv.  For  exauiple,  in 
iitrnm^  iUa  Uiuui  iUn  liift  Htarito-iuanUnd  is  used  with  the  right  splenius 
ciipitiM,  liitd  w.f'  nr.rnA.  Siiiiilarly,  in  httirig  a  weight,  ete.,  with  the  right 
iiaiiil,  thi;  liift  «fnf4',Ujr  hpina;  in  put  into  actiou. 

'\\\is  pifHUtrior  longjluiiinai  bundle  aud  vestibulo  -  spinal  traet  serve 
l'iirtlii!r  t<>  <}f>ntiit(;t  the  ocular  iiudei  and  auditory  uuclei  respectively  with 
UiHHpiiiiil  inum^ulutiire;  the  iinjKjrtunce  of  such  conDection  for  equilibratiou 
Im  ohvioUH. 

Thit  luiKitioti  of  the  <:ellH  of  the  ventral  horn  has  beeu  ab^adj  indieated. 
Thn  vaHo*  uiid  viNeero-inottjr  tihres  leave  the  spinal  cord  in  the  most  Literal 
|Nirt  of  tlie  voiilriil  r<M)t. 

Stn-Htirtf  rat/iH.  'I*he  jMith  of  eoiuiuon  sensatioii  reachiug  the  cord  by 
tho  |HMtiirior  rool  mutiuH  to  divide,  touch  and  cold  going  together,  while 
hiuit  uiid  |Hiiti  piemirvo  another  path.  The  6xact  paths  are  uot  known,  but 
that  of  tout^h  uud  oold  Mteins  to  l>econie  hilateral  shortlj  after  the  entrauce 
of  \>\u>  iiHit,  \vhiUt  that  of  luuit  and  pain  appears  to  crosa  ahnost  entirelj  ac 
tho  Hiiimt  bivol.  1 1  iH  likoly  that  the  mesial  part  of  the  lateral  column  is 
tito  Hi^at  or  tho  conduction  of  mane  of  these  iiupressions. 

Tho  iiiUHoular  HtfntH>  is  conveyed  fnnn  tlie  liuibs  by  Golls  column  and 
(\W  tho  up|H»r  liiuh«)  l»y  BurdacliH  column  to  the  opposite  side  of  the 
ooivlH^Uum  rili  th<«  uurloi  gracih'8  and  cuneati. 

*l1»o  dii^H*t  ooivlH»llar  tnict  prol»ably  ia  the  muscular  sense  tract  for  the 
tnink  luuHolo«,     It  i*»  an  uncnw.W  tract 

Tho  ftutotittn  t>f  Iionvoi*«'  tract  ia  not  dctinitelv  kno\Tn. 

Kor  Iht*  aousorv  and  motor  aupplv  by  the  apinal  luots  see  voL  ix.,  art. 

N').v\,  The  oolKvtiou  of  phonomcnu  indicaring  deprcssoii  vitality 
\\h»cl»  ousuos  \\\M.ix\  lujurv  or  \iolcut  stimulation  of  tho  norvous  svslem.and 
{o  \vhuh  iho  ttTm  '  >h»s  k  "'  is  ;ipj'ht'd.  Iias  Kvn  c\vl;ii:u\i  as  a  s«;*vere 
snn\iduN  ^ausniji  \\hio>i»voad  uil-.uilion  \\\  ;l;c  iuT\\n;>  iltiiuiits.  '»r  as  a 
\iM\vhu*M\  ot   i;\M»oral  o\V...;;s;i 
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the  operation*  little  or  no  sign  of  shock  is  preeent.  for  the  animal  takes 
interesi  in  \m  surroiiuding^,  und  iises  his  liauils  %vitb  oustomarj  agility  in 
catohing  iiiea  and  i>eeling  chc^stnuts. 

If,  agaiu,  after  some  tirne,  \vlien  soui«  r*'tlox  activity  is  elicitable,  a 
secoud  transeeliou  he  made  in  the  vipptT  luuibar  regiou,  ali  reflex  uction 
and  miiscle  tone  are  lost  beJow  the  second  lesiou,  whilst  no  alteration  takes 
plače  in  the  regiou  betvveen  the  tirst  leaiou  nud  the  second. 

Furthor,  the  manifeatation  of  spinal  shock  is  more  coniplete  in  thoae 
parts  supplied  b)'  the  isolated  portion  uear  tho  lesion  thau  in  more  distaul 
parts. 

It  ia  more  severe  niso  the  more  al»omllj  the  lesion  is  placed. 

It  wo»M  api)ear  as  if  the  phenomena  (jf  spinal  shop.k  are  of  tlie  nature 
of  isolation  plienoniena,  due  to  the  severanoe  of  paths  conducting  centrifuga] 
intluonces  necessarv  for  the  normal  action  of  the  isolated  part  of  the  central 
nervoiis  sjateni. 

liENKKAL  SvMFTOMATOLouv. — Sensm^  Symp(ojji^, — The  distnrbances  of 
sensil>ility  nccurring  in  lesions  nf  spinal  cord  are  convenieutij  divided  into 
suhjeotive  and  objeetive  disorders. 


HllttJrCtlTV, 

OIdKtIn. 

Pain,  general. 

Hjrpenasthesia. 

Hyptiralge5ia. 

„     locaUsed.        * 

Anivathesift  to  louch. 

„     dull. 

n 

eoUl. 

„     sharp. 

n 

heat 

„     ocourring  on  movement. 

■       H 

pain. 

Tingling. 

» 

muHCiilar. 

Nunibness. 

ti 

Fai'iuh.<itn. 

Psychrnfi«theRia,  etc 

fleueral  dull  pain  referred  to  tho  spinal  column  apart  froui  that  occurring 
in  to.xic  State«  is  characteristic  of  neurasthenin.  Among  dise^ses  of  the 
spinal  cord  it  is  very  eommonly  met  with  in  the  paraplugic  fonns  ol' 
diaeeminate  8cleix>flis. 

Localised  dull  pain  is  a  more  fre(|uent  and  more  inip<*rtaiit  svmptoni. 
It  is  of  distinct  localiaing  value.  and  such  pain  persisting  ia  usually  of 
organic  origin.  It  is  of  usual  oGCurrence  in  syringomyelia  iiiid  intra- 
medullary  »pinal  tuuiours  (sonietimes  altnent),  and  is  uut  infre*|uent  in 
extra-)uedullary  tunioiirs,  spinal  caries,  and  tabes  dorsalis.  It  is  usually 
present  at  the  onset  of  ncute  myeliti8. 

Sharp  pains  occurring  spontaiieously  are  characteristic  of  tabes  dorsalis 
and  of  implicatiou  of  the  meniuges  and  nervo  roots  by  meningitis  or  new 
growth. 

Such  [Miins  radiatuig  into  the  periphery  suggest  implication  of  the 
nerve  ronts,  or  of  the  ner\x  trunks,  according  to  their  area  nf  distribution. 

Tuberculous  spinal  meningitis  is  not  infrequently  nnasaociatrd  \\ith 
pain. 

Sharp  pain  occurring  on  movemont  of  the  vertcbral  column  is  charac- 
teristic of  diaease  of  tlie  vertebral  column,  or  of  growth  within  tlje  vertebral 
canal.  so  situate  that  tension  is  put  upon  nerve  roots  by  uiovement  of  the 
spine. 

It  is  reniarkabU*  that  suhjoctive  sensations  of  pain  are  referred  alway& 
to  the  deeper  parts,  and  never  to  the  skin. 

Girdle  sensations  are  characteristic  of  local  lesions  of  the  spinal  cord  of 
everv  kind.  Thev  are  met  vrith  also  in  tal>es  dorsalis  and  in  insular 
Bclerosis.  AlwayB  of  great  localising  value,  they  mark  tlie  upper  Umit  of  a 
Bingle  lesion.     Their  exact  causation  is  unexplained  further  thon  that  the 


skin  iHMtrilnitirtn  of  the  nerre  roota.det*iruimi?s  tiiy  *'  ginlle."  The  sensatiou 
is  iiescril>ed  bj  sonie  patients  as  one  ot"  constriction,  by  others  aa  oue  of 
fulness  (as  if  tlie  skiu  over  the  area  were  not  large  enough).  Similar 
sensations  occurring  in  the  perinit^ntn  and  lim}>s  uro  rcferred  to  by  patients 
aa  a  feeliuj:^  of  \veight,  "  of  coustriubiou,"  "  us  if  the  leg  were  hide-bound,"  fir 
simjilv  as  stilTnea«. 

Tingling  and  fomiication  are  alwayvs  referred  to  the  skiu,  and  are 
comuinn  iHtrh  in  diseascH  of  the  spinal  coi-d  and  the  peripheral  uervea. 

Xunibnes9  ia  truly  a  Henaation,  and  not  an  absenro  of  sengihilitv.  It  is 
frequeutly  present  when  anivsthesia  is  aF>sent,  and  usuallv  ai*seut  when 
amesthesia  is  at  ali  laarked.     It  is  referretl  to  the  skin. 

pHychro;c3the8ia,  a  subjeoCiv«  feeliiig  of  uold  and  nianv  similar  seusa- 
tions,  aiurh  hh  h  feeling  of  hi^iit,  of  riinning  watt?i',  aml  vemiicular  sensations, 
ai^  OGca8ioually  luet  \vith.     No  expIanatiou  of  the  causation  is  at  haud. 

Ohjeciive  Change  in  Scnsibiliti/. — -Zones  of  hyjjerff?8thesia  and  hy])era1ge8ia 
are  met  generallv  imuiedialely  above  (souietiuies  in  partial  lesions  below) 
tboskin  region  corrcspouding  with  the  lesion.  Thoy  bave  beenexplained  aa 
tliG  FKsult  of  an  inoreused  exfitability  jmidu^ed  in  certaiii  nerve  fibres  by 
an  iuHmned  coiulition  of  the  surroundiug  tiasuo  of  the  spinal  eord.  Such 
an  ex]ilauatiau  apjteara  incorrect,  since  such  areoB  may  persist  alinost 
indetiuitelv. 

Hypersen8itivity  is  comiuoulv  met  \vitb  in  peripheral  neuritis  and 
fiometimes  in  tabes  dorsiilis. 

Ana^stbesiu  may  Vte  considered  (1)  according  to  its  diatribution,  and  (2) 
its  nature. 

According  to  distribution:  (1)  Nerve  root,  (2)  nerve  trank^  (3)  nerve 
peripliery  in  genei*al,  (4)  glove  and  atocking  anteatbesia,  (5)  hemiana?,Hthesia. 

Sitecial  forma:  Syringomyelic  type,  some  cases  of  tabes  dornalis,  Browu- 
Se*{uard  tvpe. 

Nerve-root  anirsthe.sia  indiulf^s  ali  i»an»nn\sthesiit,  the  vipper  limit  of 
which  corrcspnnds  with  a  rfiot  area  limit,  (see  vol.  ix.  p.  114).  Tliis  type, 
with  fe\v  ext.'eptiunM,  is  tliat  met  vvith  iu  vtnU_')*ral  distjaso  aud  injiirv,  aml 
in  trausverse  lesiuns  of  the  spinal  cord,  extra  medullary  tumours.  and 
pachynieningitis,  aud  iu  most  cases  of  tabeH  dorsalia, 

Ner>'e-trunk  anu^sthesia  foIlowa  the  anatomical  distribution  of  a  nerve 
tnink.     It  is  nearlv  alway8  of  traumatic  origiu. 

Nerve-peripkerii  Aiw.^thi:sia. — This  type  is  met  \vitb  \i\nn\  the  liiidts. 
Ali  the  nerve  Hbres  are  HH*e<-'ted  iu  pn*portio!i  to  their  length,  iht*  longest 
being  most  atioctcd,  so  tbub  amt-stlK^sia  (usimllv  incompletej  is  most  marked 
iu  the  extreme  peripliBrv,  aud  It^ssens  •^radually  aa  it  is  traood  towarda  the 
trunks,  while  it  is  e(iually  distributed  in  the  diructiou  of  the  cii'cmmforence 
of  the  Umi). 

This  tvpe  ia  characteristic  of  multiple  neuritis. 

8toeking  and  ^love  ana-sthesia  ait*  distrijiuted  in  the  form  their  name 
implies,  the  upper  limits  beirjg  sharp.  Wheu  sneli  anipstliesia  becomcs 
more  extensive  and  iuvades  the  trunk,  it  takes  the  form  of  a  8harply  limited 
hemiana^^thesia  or  purauiesthesia. 

This  type  is  characteristic  of  hvsteria. 

Sifrinfjomifdic  Type. — In  some  ciases  4if  Hyrin«^omyelia,  hii*niatomyelia, 
central  fot:al  myelitis,  and  intramedullary  growtbs,  the  diatribution  is 
peculiar  aud  sui  fjentris.      Vide  '*  Syrini;omyelta.  " 

Certain  caaes  of  tal>es  dorsaUs  present  peculiar  aud  unexplaiuable 
ana^sthesia,  such  aa  (1)  universal  nnalgesia,  (2)  central  part  of  face  alone 
exempt,  (3)  neck  alone  exemi»t. 
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Broton-Seguard  Antrsihenia. — Thi«  wa8  ut  one  luue  conaidered  to  l»e  the 
typical  disturlttncG  of  8en8il»ility  resultiug  froiu  u  liemi-sectioL  of  the  »piual 
cord.  There  is  loss  of  the  imist^ular  seuse  in  the  lialf  Lruak  und  liuili  on 
the  same  ftide  Viel<»w  the  lesion.  witL  a  zone  nH  liyi)eni^thesia  above  the 
leaion,  and  antr.sthesiu  to  uU  fonns  with  presorved  inuscle  sense  on  the 
opposite  side  below  the  lesion.  It  appears,  ijowever,  that  such  a  distribu- 
tion  of  anaisthesia  df>es  not  result  froni  hemi-aection  of  the  spinal  cord  in 
monkeys,  and  although  Browu-Sequard'8  t}'pe  is  \iudoubtedly  met  with 
elinicallj,  yet  it  han  not  yet  been  proved  in  any  aiich  ctiae  that  the  lesion 
aniouuted  to  a  liumi-tKicliDii.  (Moi*e  cuuimoiily  ituilatenil  lesious  of  the 
spinal  cord  give  rise  to  aua*6theaiu  u[H>n  tlie  ]mmly8ed  side.) 

The  Naturt  of  tke  Senson/  Change. — It  may  be  generally  fttated  that  a  pro- 
gi'e8aive  looal  lesion  of  the  spinal  oord  afFecting  ali  partH  of  a  transverse  area 
of  the  cord  equally  (for  exaniple,  a  ne\v  grrtwth  tir  tiibercular  deposit  preas- 
ing  upon  the  oord)  produces  8ub8equeutly  to  the  onset  of  a  ni(»^)r  paraly8is, 
Hr8tly,  lo83  of  tenij.»erature  sense  a  short  tirne  after  lose  to  paiii,  and  then 
relatively  a  long  tirne  after  loss  of  tactile  8ensibility.  In  other  vvords,  the 
tuctile  \<Aii\\fK  seem  more  resistent  lo  injury  than  are  those  of  pain  and 
temperature.  (The  reverse  is  true  of  orj^anir  cerebral  anaatheaia,  whilQ  in 
functional  anjesthesia  ueither  stateiiieut  upplies.) 

It  cannot  l>e  loo  stron^v  insisted  tliat  onlv  the  most  carefuUv  worked- 
out  charts  of  antesthesia  are  of  valuo  in  diajjuoais.  Tlie  slightest  changes 
in  sonHibility  must  t»e  made  the  limit  of  the  amrsthcsia,  JLnd  niiniinal  stimuli 
tw  far  a«  jMiasible  slioidd  l>e  used.  A  cliart  of  antesthesia  ao  prepai*ed  may 
be  aaid  invariably  to  indicate  correctIy  the  situation  of  a  focal  lesion. 

The  common  spinal  type  of  anaisthesia  is  that  above  metitioned,  earlier, 
greater.  and  more  highly  distributed  anifsthesia  to  pain  and  temperature 
than  to  touch.  This  L-ondition  must  not  be  coufused  \vith  disaociated 
aniesthesia ;  iu  the  former  tliere  is  always  relative  losa  to  ali  forms  when 
au.esthesia  is  marked,  vvhereas  in  the  latter  tbcro  is  uever  any  loss  to  touch, 
thoiigh  touches  may  "  feel  different "  over  the  a^ected  area. 

Dissociated  aniesthesia  with  loss  to  pain  and  temperature  is  met  with 
in  Hyringomyelia,  ha-matomveUa,  and  other  leaions  tif  the  centrul  parts  of 
the  marrr)W,  and  »»nietimes  in  tal:)es  dorsalis. 

Rarelj  there  is  relative  loss  to  touch  and  cold  only,  or  to  pain  and  heat 
onlj  in  associatioii  with  small  focal  lesions. 

In  tabes  dorsiilis  the  nature  of  tlui  8en8ory  loss  is  most  varied.  There 
are  usually  aualgesia  and  thermamesthesia  pari  pas^u.  Marked  tactile 
aoiestheaia  i8relatively  uncommon. 

In  functional  anteathesia  there  is  generallj  greater  lose  to  pain  than 
to  touch. 

Iti  j»eripheral  anaiHthesia  the  loss  is  usnallv  relative,  and  sometimes  tlie 
lactual  loss  is  gre^iter  than  that  to  pain,  and  there  may  \ie  spontaneous 
severe  jtain  a-ssociated  with  the  tacttial  loss  (aoiesthesia  dolorosa). 

Moltrr  Si/ntjUotntt — F(irttlysU. — The  slighter  forma  of  loss  nf  power  are 
liable  to  Ini  overloftked  by  thi*  physician  unless  the  performanco  of  a  some- 
wliat  c^mplicated  act  is  taken  as  a  test.  It  must  be  remem1»ered  that 
although  there  mav  be  no  direct  involvement  of  the  motor  element«,  there 
is  nlways  loss  of  i>ower  asstKiated  \vith  marked  anaRSthesia,  with  ataxy,  with 
nrthritic  aMectiou,  and  with  local  pain. 

S|Miaticity,  Kigidity,  Contracture.     See  "  Pakalvsis,"  vol.  ix. 

Hvpotonia  tiaccidity  of  l>oth  muscles  and  ligaments  ia  a  characteristic 
feature  in  tal)cs  dorsalis ;  iii  the  lat«  stjiges  of  acute  combined  degenemtion  ; 
in  tlie  early  stages  of  acute  mjelitis,  and  in  total  transverse  losions  of  the 
vrti,.  \l  19 
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spinal  coni.  Strangely  it  is  not  a  feature  in  Friedreich'8  diaease  nor  in 
tliuae  (liat^astis  a3.sot.".iulc(i  with  t^radual  \VKHtitii;  oCiiiuscles. 

MuML-uliir  \va«tiiig  may  1»«  general  (*r  luciil,  ^vlleu  geut?ral  tliere  is  na  a 
rule  some  tonic  cause  i^eceut  or  reiiuite.  It  is  ih*^  nile  in  totiil  transNerse 
lesidu  ot*  the  cord  to  Hud  marked  genenil  nuiscular  waating  ljelow  the 
lesiou.     The  same  is  true  of  long-8tfxnding  t^pastic  paraplegia.* 

lu  Uio.  last  BtagoH  of  cnniVfiued  (le;j;eneration,  Friedreich's  disease,  and 
disseminute  sclerosis,  inlense  general  imisc^ilar  w;i8tiug  is  the  rule. 

Loual  muacuUir  \vasting  iuay  1«  the  result  nt"  disease  nf  the  luuscle  or  ol' 
any  part  oi'  the  lower  motor  neuroii.  It  is  iiivariaiilv  a  (ionst^iut  assoeiate 
of  artfiritift,  the  abnuriual  atterent  impiilse  from  the  joint  appareutly 
causiug  duLerionitiuu  of  the  spinal  segment  8uppl}ing  it  and  alteralion  of 
the  lunctioual  aipacitv  of  the  veutral  horn  eells.  (Doubtless  mauy  cases 
of  arthritis,  for  exainple,  oHteo-artliritU,  are  assticiated  vvith  actual  ueuritis, 
hut  wa3ting  ahnve  nientioned  oct  iirn  with  everv  traviniatie  IrHion  of  a  j<jiut.) 

Mii-scului"  Nvasting  iiiost  ofteit  Hueueeds  parulvMifl,  hut  in  progressive 
muscular  atrophj*  the  t\vo  run  wiLh  level  Bteps.  In  this  disease  the  lesiou 
involvea  celi  by  teli,  and  ho  long  as  there  i«  a  iiornial  tihre  in  a  muscle  that 
tihre  wili  e0Qti'act  voluntaril}'.  This  point  oHers  a  valuable  distinetion 
betNveen  progressive  niuBi-iilar  atrophy  and  Ihe  Htroptiy  of  fi(»mewhat  simJlur 
type  which  occurs  in  eyriiigoinyelia,  Ibr  in  the  latter  a  completely  paraly8ed 
muscle  is  fret]uently  met  \vith, 

£iecfricaf  Reactions  (quo  vide). — Many  en'onecnis  impressions  exist  as  to 
the  value  of  eleotrical  reactions  in  diagnosis  and  Iri^abuient.  The  reactiun 
of  degeneration  is  rarely  seen  ex(:e])t  in  BelFs  J)alsy,  and  polar  change  is  of 
hardly  any  imp*^»rtance  in  diagnosis  or  prognosis.  The  presence  or  absence 
of  Faradic  exdt!tbility  is,  on  the  oblier  hund.  of  great  imix)rtance ;  for 
esample,  in  iufantile  palsy  a  muscle  which  respnuds  even  in  the  feeblest 
degree  tn  Fiumlisin  \vithiu  a  fortuight  of  thr  attack  may  Hnfidy  be  predicted 
to  recover. 

The  great  vanabi!ity  of  the  tluckuess  and  tjouduotivity  of  the  bkiii  in 
diHVreiit  individuala  renders  accurate  investigation  ditlicult.  It  rauat  be 
point4-nl  oiit  tluit  fliuica!  eleetrioai  reactious  are  tho  re^ictions  of  musclea 
coven-d  vvitli  skin.  If  eleutrudtis  be  placed  directlv  iu  coutaet  with  the 
muscle,  as  liy  using  needle  electrofles  plunged  thnmgh  the  bkin.  no  muscle 
ever  faila  to  respoml  to  Faradic  stimuli  so  long  as  it  is  muscle  and  not 
fibrous  tissue.  Tiie  rapid  decrease  of  and  iiual  disappearauce  of  Faradic 
irritabiliby  \vhich  uccurs  in  mjastlienia  dnring  tlie  appliratioii  of  a  series  of 
stimiiU  iH  pathogiiomonic  ol  timt  disease,  and  of  remarkalile  phy8iological 
iuterest  in  ai>unei;tiou  \vit!i  fatigne. 

In  familial  jierittdic  jiaralvsis  the  transient  attacka  of  palsy  are  accom- 
panied  by  conipli^to  loss  nf  every  f(»rm  of  iixcitability  in  the  aHected  muscles, 
and  this  pheuomenou,  \vhicli  disap})earH  as  rapidly  as  does  the  paraly8i8  (iu  a 
few  hours),  is  likely  to  fuudamentally  alter  our  preseut  conceptions  of  the 
nature  of  masciilar  coutniction. 

Ataxy  anrt  inco-ordination  are  terma  used  loosely  for  manv  disorders  of 
movement.  The  diviaion  int(>  eUtic  and  dvnamic  atftxy  is  eutirely  artiHcial 
and  furthers  no  pLirjxise.  The  c(>ni]>licity  of  the  mechanisui  for  the  co- 
ordination  of  nioveinrnt  makes  division  into  tvpes  unneceH8ary.  Much 
more  valuable  is  the  detailed  investigation  of  the  nature  of  movements  and 
of  the  Hubjeetive  ditticulty  in  perfunniiig  au  act  which  the  patieiit  experi- 
ences.  From  the  fiubjoined  list  of  the  better~known  factora  in  co-ordmatiou 
the  great  extent  to  \vhich  compensation  is  ]i(jssible  will  be  obvious : — 

An   hereditary  faculty  (a  chick,  for   instance,  is    bom    vvith    perfect 
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co-ordination) ;  ocular  guidance ;  veatibular  guidance ;  the  iiiuacular  sense ; 
the  Honao  of  poajtive  positioD ;  Uiotile  seasibilitj;  a  normallv  acting  motor 
inechahisnL 

The  la«t  factor  is  of  considerable  importance,  ibr  a  well-pert'onued  act 
and  a  well-maiQtained  positiob  are  produted  l*v  good  Keii8ory  guidance  and 
giHMi  motor  execution,  and  the  result  is  perlect  co-ordination.  If  either  (►!" 
the  fonner  fail  bhe  sum  is  less.  As  au  exaniple  it  is  ditliuult  to  coaceive  a 
patient  vvitb  sjiiastic  jtaraple^ia  from  atlectiou  of  the  pyraniidal  ti-acts  alone, 
who  ia  not  to  some  extent  ataxic. 

Trfmor. — Trophic  plienonieua,  herpes,  vaso-motor  pheuomeua,  erythro- 
melalgia,  are  fullv  deacrihe*!  under  aurh  headings. 

Organic  Rf.Jlexrs,  —  The  verv  lieautilul  phy8iological  mechaniam  8uh- 
aerving  the  organic  reflexes  has  beeu  worked  oiit  up4m  mauimals  Uy  careful 
ex]>erimental  investigations.  Clinically  the  disorders  of  micturition  and 
deheeation  ito<Mirring  \vitli  diseaaes  of  tho  nor\'ou8  svHtom  in  man  cannot 
be  exi)lainwi  on  thiH  hvpotheai«.  Cert{iinly  the  coustant  irritatiou  of  llie 
oentres  by  cystiti8.  with  the  eft*et^,t  of  the  latter  upou  the  bladder  vvall,  inust 
complieate  the  disorder.  It  i.s  dou))tful,  howevGr,  wl»ether  llic  uiechanism 
in  the  human  siibject  ia  so  aimple  as  that  above  rcferred  to.  Making  no 
atteui]>t  t4>  e\ptain  the  liuman  nervous  mechanism  suhaerving  miuturitiou,  a 
few  isolated  faets  may  be  here  of  eervice. 

(1)  f  n  au  infaat  of  8ix  week8  the  spinal  cord  \va8  con»pletely  destroye<l 
l)elow  the  fifth  cenucal  root  (f<i3tiire  dislocation  rupture  of  uord,  and  ba-mor- 
rhage  into  the  thet^a),  no  trace  of  any  ncrve  elemonts  being  recognisahle  in 
the  necrotic  tisane  ropreaentiug  the  lo\ver  Begmeut  of  the  cord.  A  nurmal 
forcible  reflex  flovv  of  urine  resuited  fr»>in  applicutiou  of  cold  to  the  ^en- 
neum.     Thia  pheuomeuon  \vas  olx^er>'ed  aeveral  tiuies  by  the  writer. 

(2)  Total  transverae  lesions  of  the  cord  not  involving  the  bimbar 
cnlargement  do  uot  give  rise  to  overt1o\v,  ini'tintinence.  and  di.stendetl 
bladder,  except  perhaps  for  a  few  hours  after  Lho  leaion.  The  spbiucters 
are  relaxed  (n<>t  conLpietely),  the  anal  retlex  diminished.sometiines  lost,  and 
the  urine  con8lantly  escapes. 

(3)  Persistent  retention  and  overtiov?  are  ntre  in  tho  apastic  [>araplegia 
resultiug  from  severe  lesion  of  the  cord.  These  ooDditiouH  are  most  often 
met  with  in  slight  forma  of  spiatic  paraplegia. 

(4)  In  cases  of  tabes  dorsali-*  the  dy8ure8i8  haa  a  groat  multiplicitv  of 
forma.  Its  uature  varying  (rom  tirne  to  tirne,  preci]»itAncy,  hesitancv, 
retention,  and  p»ara!ytic  incontinence  often  altematiug  in  one  Ciise. 

A  very  frequeut  pheuomeoa  of  tabes  ia  residual  urine^ — the  bladder  is 
only  partij  emptied  at  each  act  of  micturition ;  the  desire  ceaaes,  the 
sphincters  cloee,  and  the  pitient  is  satiatied  that  he  hoa  emptied  his  bladder, 
while  perhaps  8  to  12  ounce.s  remain.  Such  stagnating  urine  predispoees 
greatlv  to  cyBtitis. 

RfjUxes. — It  suftice«  Iiere  to  euumerate  the  superficial  reilexe8  of  the 
tendou  reHeies,  and  point  out  the  approximate  segmenta  of  the  spinal  cord 
with  vvhich  they  are  aasociated.  A  superficial  retiex  sliould  theoretically  be 
obtained  by  atimnlation  of  any  part  of  the  skiu,  and  is  actnally  obtainable 
wheQ  the  skiu  is  hyjienesthetic.  Similarly  a  tendon  jerk  should  be  obtain- 
able from  every  muscie.  but  the  position  of  a  few  muscle^  ouly  lenda  itself 
to  a  ready  evocatii*n  of  the  tendon  jerk.  Easilr  excitable  regiona  of  the 
skin  only  are  used  clinically  !br  the  elicitation  of  akin  reHexea 


Sufter^rint  /?/rfc.r<'(i."Tb»i  pevtonil  reflex,  C5-C7;  the  ncapulMr,  C5-C-7 
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teric,   L  2  ;    tbe  dartos,   L  2  ;  gluteal,   L  5-8 1 ;   the  feinorsl,   L  3 ;    the  plAntar* 
L6-S1. 

Dfcji  /?r/fejr<.— The  scapulo-humeral,  Ci-C?;  the  biceps  jerlc,  C  5-6;  tbe 
triceps  jerk,  C6-7  ;  the  vrist  jerk,  C7-8;  the  gluteus  jerk,  Lo-Sl  ;  the 
knee  jerk,  Li-L4  ;  the  hanistrings  jerk,  »S^-SU  ;  the  tendo-Acliillis  jerk.  L5-.S  I. 

The  majonty  of  theae  retlexe8  are  well  kDowii  and  in  general  use. 
Some,  however,  of  considerable  value  have  been  more  rec*atly  deacribed 
and  deserve  speciai  inention. 

The  feinoral  ivttex  consists  in  a  contraction  of  the  tensor  fa»cia  femoris 
muBcle,  when  the  inner  side  of  the  thigh  or  wlieu  the  šole  of  the  foot  is 
stimulated.  It  thus  forma  part  of  the  usiml  response  in  the  plantar  refles, 
and  may  occur  as  the  result  of  8tiniulating  the  šole  when  no  response  takes, 
plaoe  in  the  fo<»t. 

The  scapulo-humeral  retiex  ia  of  considerahle  iniportanee  im  the  most 
ea8ily  elicitable  "  deep  retiex  "  obtainahle  in  the  upper  extrennty.  Upon 
tapping  the  vertebral  border  of  the  scapula  with  the  *'  tendon  jerk  hammer  " 
a  contraction  takes  plat-e  in  the  scapiilo-thoracic  mtiscles,  which  if  the 
mvotalic  irriUiiiility  of  the  musolea  be  above  the  noniinl,  afrfots  alstt  the 
»capulu-humeral,  humero-thonicic,  ainl  fitiallv  the  huinenil  muscles. 

The  hanistrings  jerk  is  of  8ome\vhat  rare  occurreuee.  When  the 
quadricep8  exten8or  ia  panilyHe(l  from  a  lesioD  of  the  motor  root  suppljing 
it,  an  attempt  to  obtain  the  knee  jerk  cause^  a  powerful  contraction  in  the 
quadriceps. 

Deformities. — Of  speciai  intere-st  and  importance  in  the  diagnoais  of 
diseases  of  the  spinal  cord  are  deformitiea  of  the  trunk  and  limljs  vvhich 
inay  result  froni  imperfeutiim  of  development*of  tlio  nen'oua  8ystem,  frotn 
contracture  aad  trom  paralvBiB.  In  some  iusUiuces  a  deformity  occurs 
regularly  as8<xuated  witli  a  certain  form  of  disease,  yet  the  actual  way  in 
vrhich  the  deformitv  is  caiised  is  not  easily  explained ;  for  instance,  the 
kypho-8calioai8  so  usiial  in  casea  of  8yringomyeIia  and  Friedreich'a  discase,,] 
Some  of  the  more  common  aBsot-iationa  are.  the  following : — Spastic  states — 
Pea  cavua;  »iedreich^a  disease — Kypha-scolio8i8,  coutructure,  Tea  cavus; 
Syringomyelia  —  Kypho - scoliosis,  "  Main  en  ju'rille,"  Pes  cavus;  Spina 
bifida — Maldevelopment  of  digits,  etc.;  Myop!ithy — Dislocations,  etc. 

Genekal  ]'atkoi.(>ui('.ai,  (Jonsidkhations. — bf^velojmufilai  FeculianUfs. 
— There  are  two  uiairi  divisions  irito  which  u.tmditiona  of  defective  develop- 
meut  of  the  spinal  coni  niuy  lie  conveniently  if  8omewhat  artiticially 
grouped:  (1)  Those  \vhich  are  the  rcaiilt  of  some  failure  in  the  developmental 
activity  of  certain  tisaues  from  some  c.ivise  as  yct  iinknown,  such  ta  spina 
bifida  and  persistent  iinilnyouic  caviLiea  in  Lhe  cnrd  ;  and  (2),  Thoae  which 
are  preauQiably  dne  to  iutra-uterine  fcetal  disease,  and  of  such  nature  are 
congenital  spastie  conditions.  lu  the  second  of  these  groupa  the  nervous 
8ystem,  aitice  ita  developmeut  is  not  C'omf»lete  at  birth,  constantly  sho\vs  th« 
result  either  of  inconipk-Ui  devoiupmrnt,  arrastod  development,  or  non- 
dovelopment.  A  leaioa  of  the  ceutral  regiou  of  the  cen^Uiiil  heuusphere 
occarriuj^  tliiriu^  f<etal  life,  aince  tlie  tihres  of  the  pyramidal  ByaU'in  are 
outgrowths  of  cells  situated  in  that  region,  will  reauU  i!i  non-devolopment 
of  the  correspoudiug  pyrainidal  Bystem  if  the  lesiou  ^xx;ur8  early  in  foetal 
life.  If  the  leaion  octurs  later,  and  if  the  de.strirctioii  oF  the  cerehral  region 
be  not  ciimplete,  varying  degreea  of  ageuesia  of  the  pyramidal  8y8tem  wiJl 
result.  Furthei',  it  has  lieen  shown  liy  von  Gudden  that  if  in  a  young 
animal  an  f^rgari  Ive  reiuoveil,  \vheu  that  animal  reaclies  adult  life  tho 
structurea  in  AiiK-Lioiiiil  asa(xnalioij  witli  that  organ  will  be  found  com- 
paratively  undeveloped,  or  even  to  have  undergone  progreaaive  atrophy. 
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For  exaui}ile,  if  one  eye  be  removed  at  birth  the  corres^iondiug  uerve  patlis 
and  centres  in  the  cerebruin  will  cease  to  progress  iu  their  development  and 
become  atmphied.  If  deatruction  of  one  part  of  the  nen^oua  ay8tem  occurs 
during  fiet^Ll  lile,  »  like  reault  ia  found  in  those  structnres  whic.h  are  in 
intiniute  ph^siological  association  with  tbe  daoiaged  part. 

Spina  Bifiiia. — The  central  nervous  ajstoni  is  developed  primarilv  as  a 
nervous  ihickening  in  the  epiblastic  covering  of  the  body  running  length- 
wi8e.  This  thickimed  plate  of  opiblaatic  become«  depresaed  l>eneath  the 
level  of  the  l>ody  surface.  and  it«  lateral  parta  curving  upwardB  unite  m 
that  a  tube  is  foruied  lying  Injneiith  the  dorsal  epiblast  of  the  embryo. 
Thia  tube  ia  foriued  iind  is  cut  ot\'  froin  the  geneiul  epiblast  early  in  the 
region  of  the  head,  last  in  the  luinbar  regiou,  and  forma  the  spinnl  cord. 
Hetween  tlie  primitive  tuhe-like  ajunal  curd  and  tlie  dorsal  epibliiat,  layerH 
c»f  meaoblastic  tissue  gro\v  in  on  eitlier  side  and  unite,  and  from  ihem  are 
developed  the  vertebraT  archea  (lamina.'  and  spines)  and  the  spinal  meningea. 

The  varieties  of  apina  bifida  repreaent  arreat  of  thia  developmental 
aequence  at  aome  atage.  They  are  oomnionly,  moreover,  aasociat-cd  with 
developmeutal  defecta  iuvolving  other  parta  of  the  body.     (S('e  alao  "Spina 

BlKIUA.") 

Congenital  cavities  in  the  spinal  cord  are  parta  of  the  original  quadru- 
radiate  central  (taual  whiuh  havc  peraiated  in  addition  to  the  permanent 
oentral  caual.  They  are  aurrouuded  by  neuroglia  contuining  htirdly  any 
nerve  elementa.  Thia  tissue  aeenia  to  retaiu  the  characters  nf  the  end»ryonic 
neuroglia,  and  further  to  l>e  especiallv  liable  to  become  the  aeat  of  new 
groNVtlia,  In  tliia  \vuy  many  oaaes  of  Hyringomyelia  and  central  gliomata  of 
the  cord  lirise. 

It  api>ear8  alao  that  the  vesaela  in  the  immediate  neighbourhood  of 
these  cavities  are  particularly  liable  to  rupture,  and  that  some  cases  of 
h{ematomyelia  are  to  be  explained  on  the  ground  of  ha*morrhage  into 
euibryonie  cavities  in  the  coni. 

The  terma  liydrouiyelia  and  8\Tingomyelia  have  Iteeu  applied  to  dia- 
teuded  cavities  iu  the  spinal  cord  correa£>oudiug  with  the  nornuil  peraiatent 
central  canal,  and  not  »o  corresponding  re8pectively.  It  is,  however. 
impoasible  in  the  niajority  of  cases  to  detcrminc  either  from  tho  poaition  or 
from  the  charaeter  of  the  lining  membrane  of  a  apiual  cord  cavity  the  exaot 
mode  of  ohgin. 

It  is  alao  sometimea  impoesible  to  diatinguiah  anatomicaIly  cavities,  the 
result  of  long  antecedent  lui:'matoniyelia,  from  those  above  mentioned. 

The  term  hydromyelia  ia  perhapa  l>est  eonfined  to  cavitation  of  the 
apinal  coni  unasaociated  with  svnijitoma 

Trauinatic  Lešions. — The  moat  frcquentlT  occurring  traumatic  lesion  of 
the  s]iiual  cord  is  fractnre  dish^ution  ;  lea^  commonly  concuaaion,  crushing, 
punctured  vroundK.  and  bnllct  wound8  are  met  with.  In  cases  of  fracture 
dialocatiou  tho  couditiona  uf  the  Mpinol  cord  and  of  the  vertebra;  may  be 
several. 

1.  The  dislocation  is  n)otuientary,  immediate  reduotion  taking  place. 
Little  or  no  defomiity  of  the  vertebral  caual  is  found.  The  apinal  cord 
may  present  no  sign  (»f  the  leaion,  or  perlia]>a  a  alight  narn»wing  on  extemal 
exauunatiou,  while  microacopiwil!y  ali  degi^eea  of  degeneratiou  of  the  nerve 
elementa  at  the  level  of  the  lesitm  may  be  found. 

Ainong  this  clasa  cases  of  every  grade  of  aeveritj  are  met  with,  from  a 
čase  preaenting  transient  ayniptoma  refcrable  to  injury  of  the  s]»inal  cord, 
and  laating  a  few  dava  only,  to  cases  whcn»  the  cliuical  picture  ia  per- 
uiauently  that  of  total  transverse  lesion  of  the  spinal  cord. 
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2.  Th(^  Hpinal  cord  in  conipre&^ed  bj  a  di^piaced  fragment  oF  bone, 
u#ually  liy  thi*  ed^e  of  tli»  bmiv  of  tlie  vertebra;.  The  ccuditiona  m  tliis 
omt'.  are  Ui<wo  of  cruHnri^aHion  myi4itiB, 

t\.  Tluj  apiuiLl  uord  i«  ixmi|iri!ssed  bj  htiMiiorrbuge  occiuring  otitside  the 
theca  (luctil  *ir  gi^tienil )  t>r  wiLhiD  th«  thet-a  (geueral). 

4.  Thu  ttjiinal  cord  iiiiiy  bi^  coiutiletelj  broken  acrosa  or  iocampletelj 
toni,  wiLlj  miicli  bl(M)d  oxl.niviLHJilioii  ni  t-hti  same  levob 

FniTEi  Uir  luitiirt'  uC  tJuf  It^^ioTiH  in  dik^^^H  2  and  3  the  vit&l  iaiportance 
of  iiai  ly  Nurgicnl  iutt^rfHruncta  in  cAHeA  t>f  fraoture  dislocatioa  of  the  epiiial 
čutil  CHiMHJt  bts  tiHJ  rttnjiiglv  insmted  ii]>on. 

VtiMt'id(tr  LfttiuHB,  —It  iB  iniportrtut  to  recognise  (tir3tly)  that  lesions  of 
th(*  Hpinal  tiord  niay  bo  tliu  tfSulL  of  patboIogiLutl  States  of  the  vessel  walls. 
Tlii^He  will  Ito  uouiiidoi>id  boro  as  vn^oidar  lesujii«  pruj^ier.  Secondlj,  in  maiiv 
di«rrt>*iw  tbo  tirni  noticoubh*  patb(*b»i;iouI  dimigt^s  mjcur  m  the  immediate 
iii"igbbi)ui'btjnti  <}t'  tbi!  vt^Hrti'K  »ud  jnv  iifteu  <ii>ntined  to  a  speeial  sefc  of  the 
flpiiial  vcjsHidH,  It  bill(i\T8  tbut  The  diMribiiUoa  of  tbei^  lesions  is  deter- 
inincd  by  that,  i*!'  Uio  bUiod-vesisols,  whii<»  it  is  prol^able  that  some  toxic  or 
inft*ctiotJt*  Hgent,  mther  thaii  a  than;::?  "'  tho  vessel  waU,  is  rei^piinaibie  for 
Uir  palliido^irul  mndiliim. 

lu  diHHoiniitaU'  silorosus  iho  ]i«atclH^  are  cftea  of  vascular  digtribution, 
bul  it  i*  vorv  iniprolmbU«  that  ihis  eclorosdrt  ii*  detormmed  by  diaease  of  the 
vemt^la.  In  i-unibitn^l  d*i>;*'iu^n*ti(m  A\^y  tbi*  distribution  of  the  degenera- 
tion  oitrTVM]Miiiii«  iiion^  K^y  ki«**  with  thiil  of  ritrutu  bkH>d-vessels  ;  it  is  aliuo&t 
ivrt^iiii,  btH^r\t*r,  thiil  tht«t  di^j^^nt^^mcinii  is  caused  by  a  toicine  circulating  iu 
Iht'  10tt.Hi  i>it^>  jiW  '  To.\,*:mia"V 

I  !;  3iUt*ulty  of  lhi*»  6nbji'<'i  is  gTvatlv  in<Tea8e<i  by  ihe  fact  timt  ali 
*io^'  t].M;5>tt  aml  Bclorvtic  clianj^«*  iu  ihe  nerTuiiii  Hys(4.'iuaj«  foUtnred* afier 
•Mae  ume.  by  olvAn^^M  in  th^  ve^asol  wa1Ih  $uppLyiDg  ihe  degOKcnte  aiea. 
«itid  lh«vM>  clut1^^*«  Hn>  iiiitUliii^iislMbU'  froui  ibc^  of  &rt«ri4>9cleTO@i3.  For 
eXAn\pK\  \\w  ri^ht  Utt^ml  e^ilumn  of  tlie  coni  auike  time  afier  the  itccoTreuce 
i\f  «  WfJ  heuupkvia  wiU  lu?  fouud  i*>  ct>nlain  9clerweti  ^eseels,  while  the 
\ii?«%*U  \>i  Ihe  Wft  liH<*rs*l  cH\iuniu  Are  norniaL 

>Vht*«»  hovv^ver,  ahortlv  after  the  ocexirrence  of  an  acute  leskm,  marked 
vh*ntf«f<(!^  iu  th«>  Ye«ei«>l  \valls  of  a  ehronic  nattue  are  found.  it  is  right  to 
VHM^9M«»r  iittoh  vasoular  changes  as  T^xkQsib]e  for  the  lesioo — for  example, 
<^^UW>  iu\vlitis; 

kh0m^rrK*.%^. — HteuKurrha^  into  the  spinal  cord  and  iis  meiubranes  is 
tik  |>ihv»tH>iueuoa  of  ooaiparativi^lv  mre  oceurreuce.  It  t$  in  the  majoritr  of 
VNA*»  \h^  w«uU  i>f  ii^urv^or  is  ass^viated  wijh  p^t^šstent  eaibryoaaI  cavities 
iil/k  ^ht^corvl;  k^\>ftett  it  s»  ai^^viatevl  wich  the  pre^^oce  of  neoplasms  in 
|W  ij^Kiua)  MVcU.  K«*  with  c«»tain  dt^iesisee  in  whtch  h;iemocTtage  ks  conunon, 
tMi^  4^  :WttrYY.  (Hir^Hkra.  etc. 

It  luttstv  hovkvver.  b<^  ivmarkevl  ibAl  in  >rib?cia^  d£S«&9e$  small  mohiple 
^#HMOcrha^ei$  iuco  the  $uNfCauce  of  the  :>pinal  oolumn  noc  tiurelT  occnr 
i^l^^Ml^  be^^re  deuth-  bac  ic  ts  doubcful  whecher  such  h;«nLorthii^^  are  ev«- 
^#>it«vlive  y>t  svmpcouL^ 

It  i&  a  *crtkiti,^  tit^Xi  ch^c  hA-maSomv^fliA  b*  noc  liabfce  co  oi."cnr  onder 
Ijl^ge«^  wnditk>a*  wtixh.  ^'rvolt<poe?e  co  cereonl  hjeniocrhi*^. 

Sniboitijsm  b  t?x!;reniely  nirv  ur  :he  ^aa^I  coni  la^'CiT«  midKarditis 
hDft&b«Ma.  the  atsjov-uiuivn  '^  m.'t>c  of  :he  rwon.ievi  citseiN 

Tkrtniibsists  ot  :he  *^'rj.tl  Vf:'*?;?*^!^.  s>  :t  cocurantitvelT  oKBJramt  occur- 
r^fiuc^^  utjarlv  ill  oi^e^*  oj  JA.u:t'  javi  >u><k.-u:e  -jiv^cGOi  beinj^  olf  Gfi»  lukirreL 

The  term  '  niyea:i;<  '  ha.^  surM^^^ii  tStu  :iit'  iiivs.  when  a  ^žmi^pttkho- 
lo)j|^BaI  oooiiHioii  ow*uxrtn^  ui  ^av  brim  %dif>  :t;r*iitni  ji:wx  ci*rebrtfii»  (i 
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ved  softening).  The  uae  of  the  term  "mjelitis"  lias  iinfonuuatel}'  l>een 
«BlociaU'(.l  with  tlio  ret^ntion  of  an  obeolete  jHithologv  for  the  ori^dii  of 
** mjelitis"  as  an  inilainmatory  proce«.  It  lias  loiig  siuce  lieea  proved 
that  acute  ctirehritia  \vas  the  ret*ult  of  occluKion  of  th«  i;erebral  vensels,  aiul 
the  ternis  "  cerebral  thromlx)si8  "  or  •'  softening  "  are  in  general  use.  Spinal 
thronihosis,  ou  the  other  htind,  hus  Inien  denied  aa  the  exphination  of 
inyelitiH  by  manv  Nvriters  of  the  ]>resent  day,  who,  nevertheleK«,  (leacriJie 
lesions  of  the  i>on8  and  nie«]ulla  as  throiabosis  and  not  as  "nivehtis,"  \vhich 
are  idetitioil  in  nature  \vith  the  lesions  of  acut«  myeliti9  of  the  spinal  cord. 
Moreftver,  there  are  acute  infective  (iiseases  of  the  »pinal  cord  {rklf  infra) 
to  \vliicl)  the  term  acute  lavelitis  is  Btrictly  applicable,  and  these  are  com- 
pamble  uisu  to  u  like  conditiou  occurring  in  the  brain,  acute  infective  polio 
eacephulitis  (Striiniijell). 

Thromboais  of  the  spinal  cord  ia  niost  coiunionly  of  8yphilitic  origin, 
otlienvi«?  its  etiological  fjietorH  are  thoBe  of  arterial  thromhosi.s  in  geueraL 
It  uiay  l)e  distnbut^d  in  suiall  scattered  patches  uver  mauv  parte  of  the 
spinal  cord  (disBeminate  myeliti8),  or,  as  more  coiiimonlv  liappens,  it  aftecta 
a  transverse  area  of  the  spinal  cord  (transverse  niyelitisj. 

In  the  comnion  form  the  aDected  area  is  not  ahaq>ly  limited  in  the 
direction  of  length  of  the  npinal  cord.  and  there  are  often  small  Be]>arate 
foci  of  ilisease  sejtarated  by  healthy  tisaue  from  the  chief  lesion.  The 
vesaela  8upplying  the  \vliite  inatter  are  those  most  freqaeDtIy  atlected,  and 
the  grey  nmtter  (supplietl  from  the  ventral  s}>inal  artery)  is  very  often  free 
froni  diseaae.  It  is  aI»o  }4enora11y  trne  that  the  white  tibres  lying  next  the 
grey  matter  tend  to  be  preserveii. 

Just  as  cerebral  thromboi^iB  may  result  either  in  a  condition  of  saftening 
or  one  of  dr}'  necrosis  (the  two  cunditions  riccur  in  about  tlie  same  pro- 
jHirlion  of  adult  cjisea,  and  dry  necrosis  mudi  more  commonlv  in  eurlv  life), 
80  does  thrombnsis  in  tlio  spimil  ct»ni  resiilt  rarely  in  softening.  comnuiidy 
in  dry  necrosis.  lu  the  latter  conditiou  there  may  be  little  cliunge  to  the 
unaided  eye,  the  spinal  cord  being  perhaps  a  little  harder  and  w]iiter  than 
normal,  and  on  section  o{*aque  and  grauular.  In  the  soilened  condition 
the  spinal  cord  in  the  afTected  area  may  l>c  of  a  seiui-dilHuent  creamy  con- 
8LHLency  if  examined  stMin  after  the  <xcurreuce  of  the  thromboHis.  I^ng 
afterward8  the  9oft>ened  substanco  becomes  of  a  chee3y  consistencv. 

\Vithin  the  attected  area  the  larger  ve,ssel8  Iviug  upon  the  »urlace  of 
the  spinal  cord  hardly  ever  show  any  change.  It  is  the  vessels  runuing 
iuto  the  cord  from  tlie  last-mentioned  arteries  that  are  conHpicuoualy 
affected,  and  thene  Khow  in  ali  their  ccats  the  characteristic  changes  of 
sclt*rotic  arferitis,  and  around  thost^  which  are  thromlM:*sed  there  is  uenallj 
a  soantv  and  locul  Hmall  relled  exiidation.  There  is  no  other  evidence  of 
inHammatorv  reaction,  and  there  is  never  any  meningeal  infiltration. 

As  haa  l)een  above  meutioued,  the  bninche.s  of  the  ventral  spinal  artery 
supplying  the  grey  matter  are  rarelv  atlectetl 

Thrombosis  of  the  spinal  cord,  when  local,  much  more  commonly  uffecta 
the  biwer  half  of  the  dfirsal  region.  Among  08  cases  ohservetl  at  the 
National  Hospitul,  yucen  Square,  Ltmdon,  the  positiou  of  the  lesion  vvas  as 
follow8 : — 

Cervical  region,  10  cases;  dorsal  region  1-6,11  cases;  dorsal  region 
7-12,  37  caaea;  lumbar  region,  10  cases. 

No  adoquate  explanatii)n  of  greater  tendency  of  the  Iower  doraal  region 
to  Ih3  aMected  bas  l>een  brought  forward.  It  haa  been  stated  in  explanatioa 
that  thifi«  region  is  \e»»  well  suppUed  with  blood  than  other  parts  of  the 
spinal  cord. 
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howevpr.  sUte  upon  anaU^mical  and  exj>erimental 
li  tbe  Inubo-mcral  region  is  the  least  weU-8upplied  with  1>1o<k1 
tf  tte  distance  of  its  vesseln  froin  the  niain  arterial  trunks.  mul 
eftht  efieot  of  gravitv.  It  uuiy  be  ]K)iuted  out,  notwith8tandiiig, 
tt  receiTe  a  sapplj  of  l»lood  corresp<^>ndiug  vrith  tlieir  bulk  and 
aoUvi^,  acd  that  prol»ably  the  Iujiil>ar  enlargement  receives  a 
OKUii^Mudinglj'  loi^ger  blood-supplv  tban  the  lover  dorsal  region.  Farther, 
li»  writ«r  is  aQaware  that  paiicitj  of  blood-supplv  has  been  proved  to  pre- 
^tiapCMt  to  (hromboBis,  aud  the  situatiou  of  a  vessel  at  a  great  distance  from 
Um  main  tnrnk  suppljing  it  certainlj  does  not  predispose  to  the  occurreiice 
of  aiterial  diaease. 

Tone  AJection*, — At  the  present  tirne  oiir  knowledge  of  the  pathoIo>i:y 
*»f  ihte  nervous  sjatem  is  so  liiuited,  that  it  is  impcesible  to  accurateiy 
liistingiiish  between  toxic  aud  degenerative  chaoges.  It  may  be  argu« 
ihai  fiJl  primarj  degenerative  changes  are  of  toxic  origin,  but  since  in  some 
progreesive  degenerative  diaeasea,  as,  for  exauiple,  Friodreich's  disease,  tite 
tittTous  svstera  never  attainaa  j^erfect  cnndition  of  develnpuieut,  and  in  this 
disBAse.  as  in  other  familiar  disea^e«,  it  would  appear  that  the  nerve 
elementa  are  poeeessed  of  a  certain  subnormal  vita.lity,  which  is  responaible 
for  their  iniperfect  development,  and  thejr'are  endowed  with  capacitj  for  a 
certiiin  tenure  oi'  life  onlv,  t4)wards  the  ex[tiraUon  of  which  period  thev 
under<^  8low  degeiieration. 

The  disea^ses  of  toxic  origin  which  will  concern  us  here  are  thoee  in 
\vhich  the  nerve  celb*  are  chiefly  iinplicated.  There  is  some  evidence. 
ho\vever,  that  tlie  baneful  inHuence  of  the  toxin  may  in  some  diseases  iiHect 
the  medullary  sheaths  e8pecially%  and  in  othere  the  neuroglia,  but  as  jet  oiir 
knowledtre  is  verv  Bcanty. 

As  the  result  of  acute  toxic  processes,  the  changea  in  the  nerve  cells 
affected  are  very  striking  and  definite.     The  sequence  is  as  follovs: — 

The  celi  svvells.  and  its  outline  tends  to  become  rounded, 

The  tigroid  bo<lies  decrejise  m  numlier^  loae  their  rt^ilar  arraugemeut, 

retMiJe  to  the  peripher}'  of  the  celi,  brcak  up,  aud  Hnally  disappear. 
Tlie  nueleus  le^ves  the  centre  of  the  celi,  aud  appnmches  the  j>eriphe-ry, 

Bubsequently  it  may  lose  its  distiuctness  and  its  nucleolus,  or  maj 

eveu  be  extnided  from  the  celi. 
The  protoplasm  of  the  celi  acquire8  au  oi.>aque,  "  grouud  glass  "  appear- 

ance.     It  Itecomes  vacuolated,  ceasea  to  stain,  and  its  proceases  bi 

off,  iind  lmally  it  imdergoe-t  fatty  degeneration  and  diaappears. 

In  chronic  aifections,  such  a«  pn)gressive  miiscular  atropbj,  and  in  the 
si>inal  form  of  lead  paraljsis,  au  entirely  diflerent  8equence  of  changes 
occurs : — 

The  cells  gradiially  shriuk,  ihe   imcleus   remaining   throughout  in  a 

central  position. 
The  tigroid  bodies  lose  their  distiuctness,  and  the  protoplasm  and  celi 

]iro(ie9Bf^s  sfcaiii  mort^  aud  niure  deeplv  as  the  celi  (iinuuLKhes  iu  size. 
Later,  a  very  suiall  deeply  stiiiniug  mass  at  the  jimetion  of  several  well- 

marked  proceases  is  ali  that  reuiains  ol"  the  celi,  and  finallj  lx)th  this 

and  t!ie  processes  disapi)enr. 

Great  ditlicultv  arises  iu  Jetermiuiug  the  uature  of  the  celi  changeS 
mentioiied  in  the  first  pronp,  since  wlieu  a  peripheral  ner%*e  or  wlien 
eitlier  the  anterior  or  ]>L»sterior  root  is  injiired,  siuiilar  uhaugos  are  seeu  in 
the  anterior  horu  t.ella  corTes|touding.      It  is,  theu,  alniost  im]_M>ssible  at 
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present  to  determine  whether  the  actual  inoideace  ol'  the  loxiiie  is  ui>on  the 
c^U  body  or  iipon  its  pr<x:e88ea. 

Take  for  an  instance  nlcoholic.  neuritift,  \vliere  tli«  extremity  of  the 
longest  procesa  of  the  auterior  horn  celLs  in  the  linili  region  in  aHected. 
Does  the  poifion  act  upon  the  veutral  horii  celi,  the  nulritive  vitality  of 
whicli  beiug  iowei*ed.  that  part  of  the  celi  mont  diatant  trum  the  seat  of 
inetahohRiu  degenerate«  ?  The  fiillo\ving  fact^  support  this  vicw,  that  (1) 
Pevinaneut  pmraljsis  and  atrophy  (x:ciir  in  Bonie  easeH  of  alcoholic  ueuritia, 
tlie  ahsence  of  rcgeueration  of  the  nerve  fibre  indicating  celi  death  ;  (2)  Ali 
fatal  eases  of  alcoholic  nenritia  die  with  bulbar  jMimlvsis  (Wernicke),  and 
the  final  ao-called  "dia])hragmatic"  palsy  im  in  realitv  paralyflis  of  rc8j)ira- 
bion  in  ali  ita  detaila,  easeiitially  a  nnelear  phenonienon. 

Does  the  toxiue  act  u|xin  the  jienpheral  uerve  fibres^  If  ho,  it  luia  a 
uiiDutely  aelective  action  upon  certain  phyftiol()gical  groups.  The  occnirence 
of  peripheral  pain.  howcver,  in  Ihia  diseaae  certainlv  favonrs  the  latter  view. 

It  haa  l>cen  suggcated  that  in  Landr}''s  pflralysia  an  aftcction  of  tlie 
pvramida!  neurona  (upper  neurona)  occura  aimilar  to  the  allection  of  the 
lower  neurona  in  peripheral  neuritia 

Deiicneratum  arul  Efgeneration  of  Ntrre  Fil/rc^s. — W!»en  a  nerve  celi 
diea  partiallv  or  complutely  the  ner\'e  fibrea  arising  from  it  undergo 
degcneration.  Tlie  nerve  tihre  alao  degeneratea  when  aevered  from  its 
nerve  celi.  It  ia  atated  a>i  the  reMult  of  experiuxent  that  the  degeuenition 
"f  the  nerve  fibres  occura  throiighout  the  length  of  the  nerve  tibres.  In 
the  central  nervoua  8yKtem  of  man.  ho\vever,  the  stagc  of  degcneration 
fouud  in  a  given  tract  nt  diflerent  levela  may  varj'  greatly.  It  ia  certain 
that,  aa  the  reault  of  a  transvcrse  lesion  of  the  spiual  cord,  aTtain  tracta 
degenerate  niuch  earlier  than  others ;  for  example,  the  deecending  meaen- 
cephalic  tracta  and  Golls  columu  degeuerate  eurly,  \vherea«  the  pyrauiidal 
tracta  degenerate  relativelv  late.  The  ]>henomeDa  of  the  proceas  of 
degcneration  in  the  apinal  oniy  difler  from  those  aeen  in  the  peripheral 
ner\e8,  in  that  aince  tlie  meduUar)'  aheath  of  tlie  lihrea  in  tise  apinal  cord 
containa  no  nuclei,  there  ia  no  nuclear  nmltiplication.  The  myelin  breaka 
np  into  globulea  of  varying  aize,  the  axis  cylinder  fragmenls,  and  is  no 
longer  viaible ;  the  contents  of  the  neurilemma  then  undergoea  chemical 
change,  so  that  it  redncea  osmič  acid  and  staina  blaik  in  the  preaeuoe  of  a 
hardening  agent.  Thia  reaction,which  rtccura  ouly  with  degeuerate  myelin, 
is  uaed  as  tlie  apecihc  test  for  a  degenerate  tibre. 

RefftneratixiH.  —  In  the  peripheral  nervea  regenemtion  of  fibrea,  both 
from  the  central  and  from  the  peripheral  cnd  of  a  divided  Hbre,  haa  been 
abundautly  proved.  In  the  central  nervuus  ayatem,  on  the  other  hand, 
while  it  ia  protiable  that  nerve  fibrea  do  regenerate  to  aome  extent,  little  ia 
known  aa  to  the  nuture  of  the  procesa.  Nor  c^n  the  }>rospect  of  regenera- 
tion  be  ronKidered  in  the  proguoais  of  any  čase. 

Ut'ynicralirf  J/isetmcH  ^It  haa  lieen  above  atated  that  the  diatiuction  of 
the  degenerative  diaeasea  from  toxic  diseasea  ia  for  the  moat  part  arti6cial. 
The  degenerationa  reaulting  from  ehn>nic  toxic  aUitea,  p<:»8t-toxic  conditioua, 
and  premature  8enility,  are  at  present  not  clcarly  diatinguishable. 

The  degenerative  diaeasea  may  be  broadly  grouped  into  the  neuronic 
and  the  nou-ueuronic  diseaaes.  In  the  neuronic  group  tlie  degcneration 
l<fgina  primarily  in  the  nervoua  elemenUs  and  involves  the  wliole  of  tlie 
atfected  neuron  to  a  greater  or  lesa  extent.  The  term  "8yatemic  "  diaeaaea 
haa  been  used  for  thia  ciaaa,  but  it  haa  the  disadvantage  of  iufcrring  that 
the  diaease  ia  confined  to  one  anatomical  or  phvaiological  Byateni  of  nerve 
elementa,  and  that  ali  the  elen^cnUs  of  that  syatem  may  l)e  affected.     OnJy 
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one  gnmp  of  diaeases  (laniilial  spaatic  paraplegiu  aml  some  tonns  of  cerebral 
diplegia),  iii  \vliich  the  detjeneration  is  coufmed  tu  the  pyramida1  Hy8tem, 
can  truij  be  so  namt^d.  Tabes  dorftiilis  is  Iargely  an  airectiou  of  the  affercnt 
svstem  of  the  postcrior  roota,  but  in  no  čase  is  that  sjstem  conipletelv  or 
Holelv  iuvolved.  Stili  lesa  is  Ihe  degeiieration  of  Friedrci(^h'a  dise/use 
coaiined  to  a  svstiTii,  and  in  the  nearly  allied  general  pjiralyaifi  of  the 
iusane  there  is  not  a  phvsiulagical  unit  in  the  uervous  sjstem  which  inny 
not  be  involved. 

The  non-neurouic  group  is  lieat  exemplified  by  the  diseiise  diaseuiinate 
st-lerosiH.  The  incidenc«  and  distnlnition  ih  nt»t  deternnned  hy  tlie  neuronen 
fiirtlier  than  that  the  white  malter  is  uiuch  more  affecteti  than  tbe  grey 
luatter.  The  earliest  jiathobt^dt-al  chauges  are  found  in  the  imniediat« 
ueigbbourhood  of  the  termina!  arteriolos.  Since  the  axis  cyliDder  sutlers 
last  at  the  site  of  tlie  lesion,  and  aince  8eeondary  degencration  occura  verj 
lute^  if  al  ali,  it  is  certain  that  the  morbid  pnK.'eH3  mnst  commence  either  in 
the  mediil];Lry  sliealh,  iieuroglia,  or  vessel  walL  The  evidence  is  somewhat 
Htrougly  in  f.ivour  uf  the  niedullary  MheaLh  \mn^  primarily  damaged  a»  tbe 
resnit  of  some  fault  (j)i-obalily  toxio)  in  the  blood-supplv. 

Itifcetiofifi,  —  These  disenses  are  tho  re><ult  of  riiicro-organiHins  which, 
gaining  acces.^  to  the  spinal  cord,  uauaUy  by  the  bJood-stream,  produce  focal 
lenions,  in  nome  distases  invanably  coutined  to  certain  regions  of  the  spinol 
cord,  in  otliers  widely  ditlused  or  spreading  le^ioDs.  The  morbid  process  is 
one  uf  iuilammHlinn,  an<l  Lhe  result  locul  or  widi.dy  aprejid  uecrosis,  in  aouie 
disejiHCS  siipiuirat.i\  e,  in  otliers  iioEi-snppurative.  Anterior  polio-nivelitis  is 
the  e.Nanijile  in  \Uncli  local  uon-suppurative  necrosis  occurs.  Acute  iufective 
myelitiH  and  iteute  uieningo-mvelitis  are  exauiples  in  whicli  ditfuse  necrosis, 
sonietimcs  of  a  suppurative  naturc,  occurs. 

A'eiv  Grotcths. — NenfdaamH  may  arise  in  the  subsUince  of  the  spinal  card 
itself  (intra-uiediillarv  ^aovvtlis)  or  iu  counectiun  witli  the  nerve  roots  and 
membraues.  Jntra-medullary  growlhs  are  camm'>nly  sarcomata,  less 
fr8<juently  gliainiitii,  and  rarelv  fcul)ercular  and  syphilitic  growths. 

It  is  very  rare  lor  Bccoiidary  growths  to  arise  from  intra-medullary 
tumours,  and  the  Hpinal  cord  iti  hardly  ever  the  seat  of  Becoudary  deiximU 
froiii  mulignanfc  growthH  elsewhere. 

Exl.ra-nRdullary  grnvvths  may  be  aitnated  within  the  theca,  or  maj  be 
attjiched  to  ita  outer  aurface..  or  niay  involve  '\\s  thickness.  The  commonest 
form  is  a  beiiijL^u  my.\oma ;  »arcumata  occura  nut  rarelv.  Hypertrophic 
]iac.'hy!iieninj^atis  \%  probably  a  funn  of  new  growtii  peeuliar  to  the  theca. 
It  is  not  of  sy]ibiLitic  origiu,  aud  is  met  with,  aluiost  \vith  e(|ual  fre4uency, 
in  the  cervical,  dorsal,  aud  luni  bar  regions.  Lymphadenoma  in  this 
nitiiation  ia  somotimes  nujt  \villK     Ij»cjilised  gummata  are  not  eomniou. 

Miiltiple  lilruiiiatft  (if  tbe  uerve  roots  are  occu8ioualJy  met  with, 
e8pecially  iu  the  region  of  the  cauda  eqiuna. 

Secondary  f^ruwths  are  very  conimon  as  extra-medullary  tuniours  of  the 
Hpinal  eitrd,  t[iey  are  usuallj  Tnnlti]>le,  iind  are  genemUy  associated  \vith 
invojvement  nt  tbe  vertebne.  Mamniary  carciuoma  is  eepecially  prone  to 
aflect  the  spinal  meninges. 

Cf>7npremvn  Mijdttis. — \Vben  gradually  increasing  pressure  is  exerted 
i]]Hin  the  spinal  eord  tlierc  ensues  a  phyHiological  sevcrance  of  continuity  of 
tlie  patbs.  Tlie  eundiictin^  tracts  are.  not  siniultaneouslv  atfeeted  by  the 
presHure.  ^'^oluntary  niotion  is  the  first  to  be  lost,  then  tbe  muscular  sense, 
next  tbe  couLrol  of  the  spbincten*  after  counnoa  aensibilitj  (^jain  tirst),  and, 
la8tly,  the  nutscle  tone  and  knee  jcrks. 

In  accordanoe  witb  tbe  degree  of  pressure  aud  the  length  of  time  it  haa 
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persiated,  thc  effects  uf  ihe  evaacularisatiou  svhich  aucli  presauie  iiaturally 
iuvolviis  becomes  tuuuifeRt,  and  a  copilition  of  necrosis,  generallj  of  a  dr}' 
varietj,  onsues. 

The  spinal  cord  inay  be  Bubjected  to  i*onsiderable  pressure,  and  the 
coiuiition  r»t'  tlie  pirt  nf  the  hody  l»elow  Lhe  lesiou  niav  be  one  of  s])aHtiL'ity, 
\viLli  comiileU.'  lutiLor  uud  8eii8ory  |ialsy  tur  uuiny  \veek8  and  eveu  uiontha 
belure  irreeovenible  stnu.tural  rhanges  set  in.  The  onset,  however,  at  auy 
period  durin^  the  compreaaiou,  of  rtaocidity  ia  the  paralyfled  parts,  prec-odea 
by  a  few  »lavft  onIy  the  commenceiueut  of  iftch;uniic  nccrosia  The  tlaccid 
j>aralysi8  indii^uU^s  total  physiolut;i«il  interruptiou,  and  tlie  auioiint  of 
pressiire  ujion  the  spinal  coixl  uece»sary  to  pr<xluee  this  elfect  uiust  prohibit 
the  circulation  almost  entirely  in  the  coiuprcssed  regiou  of  the  cord. 

The  effects  of  compression  merit  the  cemi  compression  tuyeliti8,  in  that 
both  tl»i.s  conditinn  aud  acute  myeliti«  are  tlie  elibets  of  l(x;:d  ischa;mia, 
the  fonner  froui  jjresHure,  tlie  latter  from  throiubosis.  In  neitlier  čase, 
however,  ia  there  anythiug  approaching  the  phenomeua  of  inllammation. 
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Lumbar  Puncture 

329 

OuTvature,  etc 
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Spinal  Cocainisation  . 

330 

Spinal  Cariea,  etc       . 

:il6 

Oalflsoa  Disease 

331 

Other  Affections,  Lordosis,  etc.  . 
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IsjurieB 
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Kailwav   Špike   or  Traumatk 

Fracturks          .         .         .         . 
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Nkorohkh  op  Lumbar  Plkxu8. 

304 

FttAeTURK-Dl»U>CATION 

301 

Salral  Plexus,  ETL'. 

307 

r)rsuK'ATiox        .         .         .         . 
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Cu^rrsjo.vs  of  ihe  Spine. — Contusions  of  the  spine  and  the  soft  parts  of 
the  back  merit  attention,  not  80  inucfi  \*y  reaaon  of  the  injurv  itself,  l>ut  on 
acconiit  of  the  likelihood  of  damage  to  the  apinal  cord  in  severe  cases. 
Cout\isiona  \vhicli  appear  to  l»u  of  httlu  importanee  have  been  foIlowed  by 
cord  svmptoius  in  the  courae  of  a  few  diiyH,  aud  in  some  iuHtauces  of  severe 
coutusion,  \vliere  death  lias  followed,  lhe  eord  bas  been  foiiud  coniplt;tely 
disorganised  by  hjpmorrhage  into  its  substance.  If  the  tiord  he  not  involved, 
the  cnntusion  follows  the  ordinarj'  coiirse  of  Kueh  an  a^Tulent  el8ewhero, 
exc«pt  that  frecniently  there  are  complainUs  of  couaiderable  stinuess  in  lhe 
l>ack  exien<ling  over  u  long  perif«!.  If  senHory  or  mot^rir  diHonlers  appear, 
e8peciany  if  tlie  aetion  of  the  bladder  or  rectum  \ni  int<»rferetl  wiih,  tlien 
the  ca«!  demandH  a  correet  dia^nosis  and  additioual  čare. 

Sprains  of  the  Sjdne. — These  vary  very  \videly  in  their  Keverity.  Thus 
in  the  mildest  degree  the  musctes  and  tlieir  tcndinous  attaclimeuts  are 
involvetl,  and  then  there  is  merelv  a  little  stiHness  and  tenderness  over  the 
aH*ecte(i  area.  In  8in'erer  aises  the  ligameut«  may  Ije  toni  and  an  extra- 
dtiral  !iii*niorrh.'ig<'  may  follnvv,  eftite<;ijilly  if  tlie  ligamenta  aubtlava  be  Utn\ ; 
anil  mauv  cases  ol"  8o-calle*l  concussioa  of  the  spinal  cord  followed  by  grave 
nervous  Hympt(jmB  are  due  to  a  lemf)orary  cruah  of  the  cord  at  lhe  tiiue  of 
injury,  acc<nnpanied  by  some  displaceuient  of  the  b^jnes,  the^e  imniediately 
after  the  accident  reeoiliiig  to  tlieir  normal  |j<jBition.*  The  svnipumia  are 
pain  (aggravated  by  niovement),  atilfness,  ofteu  localiaed  tenderness  and 
disooloratioD    from    eHusion    ol    bl(Nx].      The   tenderness   on   preasure   is 

*  Thorbura,  Sur^tri/  ofiht  Sfnmii  Coni,  )i.  12. 
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genemllj  Innnti  over  several  vertebr^e,  and  |)atients  compluin  that  ther 
feel  extR^intily  \veak  iu  the  l)AGk.  Some  athnn  that  it  is  iruposaible  te* 
staud  up.  The  prognosis  of  the  čase  dejieiids  largely  ujxm  whether  the 
cord  iiud  nerve  roots  are  injured.  In  cases  of  slight  spraiu  the  Bymptonj8 
pass  o\Y  after  a  tew  daya  When  tlie  inj(iry  ha»  been  more  severe,  8ytupt<^»ni» 
of  cord-miscldei'  may  muke  their  a]n»earniice. 

The  (r*:atmen(,  both  of  sprains  aiui  tiontusiona  \vheu  unuoiiiplicated,  iis 
stmimed  up  hy  rest,  frictionH  or  rubbing  \vith  sedative  liniinents,  massage, 
and  when  tlie  piitient  geta  aliout,  the  «upport  ot*  a  bandage  or  strap  is  useful 
to  him.  If  tlioro  bc  evident-e  of  injiirv  to  the  coni  absolute  rest  from  the 
tirHt  is  esseiitiiil,  nnd  everv  attention  lausl  Ih»  paid  to  the  uondition  ot"  tlie 
lunga,  the  bkdder,  the  rectuui,  and  the  prevention  nf  l^d-soreaL  The 
patient  shonld  not  ^et  up  uiitil  the  svmptoms  have  iiai«ed  off.  It  niiist 
not  be  forgotten  that  u  largo  proportion  of  spniins  of  the  sjtine,  es[ieeially 
those  oceurriag  tVom  mil\vay  uccident«,  are  l"ollowe*i  hy  8ymptoms  (»t"  a 
ueurasthenic  ar  hjsterioal  character,  and  the  condition  is  kDown  os 
"traumatic  hysteria"  or  "rail\vay  sjiine,"  but  it  is  better  cuUed  "  railway 
brain,"  as  in  manv  cases  it  is  a  functional  affeciion  of  the  higher  cerebral 
centre& 

Fracture  and  Frac-ture-Dislocation  of  the  Spine. — Fracturf  o/ 
tke  Sjnne, — Fortunately  this  severe  accident  is  of  comparatively  rare 
occurrence.  ALkjui  two-third8  of  the  cases  are  fracture-dialocation,  and 
the  remaining  third  are  uiade  up  of  ]nire  fraistures  aiid  dish)cations.  The 
cervical  and  dorsal  spines  are  ahiiost  equal]y  aftected  by  fracture.  but 
in  the  hitnbar  spine  it  is  nuu-h  len^  eounitoii.  It  is  stated  that  the 
vertebr;v  most  freqm'nt!y  injnred  uro  tfie  fiftli  and  .sixth  cervical,  the  liist 
dorftal,  and  the  tirst  lunibur;  htit  in  Ifie  corvicul  .spine  pui*fi  dislocation  is 
more  emnnion  thau  pure  fnieture,  wliile  the  reverse  is  the  uase  in  the 
dor&al  and  hunUir  regious.  Frdcture  is  niore  common  in  males  than  in 
females  t»\virig  to  the  former  lieing  more  exj»osed  to  injury.  It  is  dne  U* 
direct  and  indirect  violence  ;  direct,  such  as  a  blow  on  the  back  by  the 
impact  ^ff  a  falUng  b(Hiy,  or  by  h  liuUet;  iudirect.  by  fitnnble  Hexion  or 
extensiou  of  the  spine,  lu  aUjut  une-rightli  uf  tlie  eases  fracture  of  the 
arches  is  found,  and  this  orcura  more  often  than  is  supi>08ed  to  be  the  čase. 
It  ia  impt>rtant  to  recognise  this,  bearing  in  mind  the  iHj8silnlity  uf  the 
thcca  vertobralis  }>eing  punetured  by  fragmenta,  and  of  relieving  pressure 
on  the  pord  by  !amiia'('t*imy.      In  iVaeluri'  we  tiiid : — 

{d)  Fracture  of  the  bi'inouH  prw.esties,  assdciated  with  jtain  on  nutve- 
nient,  lotal  tendemess.  mobilitv,  erejiitus,  and  alteration  of  the  direct  line 
of  the  proces-ses. 

(6)  FractnroH  of  the  laminu',  in  vvhiuli  buth  lumiuie  may  be  separate«!  ur 
ouly  one.  In  the  former  event  tlie  lamina*  nmv  be  driven  on  to  tlie  oord 
and  cause  compre.ssiou.  The  cimdition  is  reeognL^ed  by  cropitus,  pain,  and 
depresaiou  at  the  site  ^i  injury.  8ep!irutit*u  of  one  lamina  may  be  caused 
by  a  fall  on  the  shoiilder  or  side  of  the  hoad,  and  is  ditlicult  to  diagnosc. 

(c)  Frticture  of  tlie  transverne  proix'ssi:'s  is  larg<4y  tlue  to  gunshot  \vound.s. 

{d)  In  some  cases  of  s])rainH  and  contusions,  in  whith  there  are  sigus 
that  haemorrhage  haa  uccurred  in  the  canal,  it  i.s  sujtjtosed  tliat  a  fiasure  of  a 
vertebral  btHly  has  occniTed. 

{e)  The  same  remark  apjilies  to  a  partial  8e]>aration  of  the  interverte- 
bral  dincs.  It  is  possible  that  ime  vertebi-a  starts  fiom  its  plače,  cauHiug 
danuige  to  the  cord,  and  l)ien  reeoil  of  the  vertebra  takea  plače. 

(/)  The  bodies  of  the  displaced  vertebne  are  splintered  or  partially 
crusiied. 
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Froeture-Dislocation. — In  this  injuiy  there  is  also  great  damaj^je  to  the 
8oft  i«rta.  MuacIoH  aiul  ihfir  iittaehiuenta  are  torn,  ligauieuts  rupturud,  tlio 
intervertebral  diac^  iMirtiHUy  severed,  and  much  iiii'nn>rrl»age  Ink««  jilace 
into  the  extraspiiial  stnictiires,  and  when  the  antero-posterior  t.oiiiniou 
ligament  is  rupttired  iuto  the  vert-ebral  canaL  •  As  a  rule  the  nieuingea 
CKCape  laceration,  imt  ha-URtrrhage  muy  occur  between  the  dura  mater  and 
the  cord;  or,  whaL  in  utill  nune  eerioiis,  it  !imy  occur  into  thu  Biilistanee  ol' 
the  cord — especiallv  tlie  j(rHy  niatter — ^iving  riaa  to  hiuMiiatoiiivelia,  The 
coni  may  l»e  iminediately  disorganised  by  preseure  alone,  and  thrnce  ensue, 
if  the  patient  Uve  loug  enough,  ascending  and  deseendiug  myelitiH. 

Sijmptoma. — It  is  well  to  give  those  cnmnion  to  Iractiire-dislocation  in 
any  regirm  (tf  the.  .siiim-,  and  Lheu  to  spJMMahsi^  mieordiug  to  the  re^iou 
al'ter\vard».  Aparl  fiom  tlic  svmptoiiis  U8ually  asuociated  \vilh  Iraclure 
of  a  bone,  imniediaUilv  the  aceident  tx:cur8  follapse  aud  sonietinies  loss  ot' 
consciousness  resiilt, and  \vhen  the  patient  recovern  hifiseusea  he  iinds  himselt* 
partiallv  }>araly8ed.  Me  has  li>st  o^ntrol  over  his  sphincters  and  cannot 
movu  hia  lower  Huiba.  Ttiere  inav  or  nmy  not  Ite  anu^theaia,  aiid  ite  level 
varies;  aometimeH  a  Hue  ot"  liypera*athesia  separaten  the  nornial  from  the 
an;esthetic  parts.  The  teTJii>eratun'  otteri  rises  iminediat^lv  atter  the 
injurv.  eveu  to  aa  high  as  1 10  or  112'.  But  in  the  uit*e  of  a  fatid  event 
it  ateadily  talls,  and  recimls  ol'  <S0  and  75  in  the  axilla  hiive  lieeu  noticeil. 
Tiie  puli*«  aa  a  nik'  tollovva  the  temperature.  The  eifect  <d'  the  »hock  is  at 
firat  to  entirely  aboli«h  refiex  action ;  \vhich  is  then  regainod  unless 
the  lumbar  cord  is  invtdved,  when  it  does  not  retnrn  ;  but  otlier\viae  il 
becomes  exaggeratCil,  and  when  do\vnward  degeneratiim  »^t«  in  dimiiiishes. 
The  urinary  organa  at  lirst  8ulfer  Irom  shuck^aud  complete  retention  occnrs. 
Imniediateh'  atter  the  injur}',  it'  it  be  above  the  lunil^ir  region  this  retention 
gives  plače  to'^nvohint(n'y  nr  retiex  discharges  of  urine,  of  which  the  jjatienc 
is  unaware.  but  if  the  lumbar  enlargenient  be  involved  the  urine  con- 
tinnally  dri bbles  away.  At  first  there  is  no  change  in  the  urine,  except 
the  presence  of  a  little  sugar  in  some  eases;  but  it  soon  becomes 
jtmmoniacal,  ropey,  and  <:»ccasi"nally  it  is  di-scoloured  witli  blood.  AVhen 
thetie  ehanges  occur  very  ah«irtly  after  an  aceident,  and  if  great  čare  has 
been  exerciaeil  in  flterili.siug  the  catheter  and  preventing  tli«  entrance  of 
bacilli  into  the  bladder,  it  ih  quite  possible  that  the  change  in  the  urine  is 
of  that  kiud  \vbich  might  be  pbiced  under  the  deacriptiou  of  trophic.  After 
a  tirne  the  bbidder  \valls  uudergo  degenerative  change^*,  l>ecoming  dis- 
coloured  and  ulcemled. 

Triapism  ap^tearM  immediHtely  after  the  aceident,  and  particuLirly  in 
fr.icture  of  the  cervical  and  upy>er  dorsal  regions.  It  is  never  aeen  when 
the  fracture  involves  the  lumbar  cnlargument,  and  it  is  seldom  uoticed 
when  the  lower  dorsal  spine  is  damaged.  It  is  not  persiatent,  and  in  a  čase 
of  degencration  deacemling  into  the  lumbar  enlargement  it  diftapjjeara. 
Defipcation  in  profouudly  alteretl.  The  fa^ces  may  |>a«fl  without  the  know- 
ledge  of  the  patient  if  they  are  Hrm,  but  if  diarrl»(ca  is  present  the  motions 
run  away.  Distension  of  the  abdomiual  parietes,  vomiting,  Idccough.  are 
met  with  in  eases  whcn  the  injury  is  high  up. 

One  of  the  most  fatal  oecurrences  is  the  ouset  of  acute  bed-sores,  and 
the  rapidity  \vith  which  they  form,  together  with  the  extreme  ditticulty  of 
arresting  them,  seema  to  indicate  that  they  are  dne  to  withdraw«l  of  nerve 
inHueuce  upon  the  nutrition  of  the  parts.  Thev  occur  most  oft+'u  on  tlie 
aacrum  and  lower  lumljar  vcrtebrn',  fait  are  seen  over  bony  ])rominence8, 
auch  as  the  auterior  su[>erior  spiues,  internal  condyles,  and  the  anklos.  They 
znajr  come  on  also  at  any  tirne  during  the  progiess  of  the  case^  even  when 
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the  greatest  CAre  is  used ;  and  then  they  are  found  to  be  associaced  with 
descendiii^'  ilegpneration  of  the  cord.  and  are  often  a  jirelude  to  the  fat^I 
endiii^.      Ollitr  inijihic  leaions  develop  in  the  extremities  if  the  patienfrj 
live  8u!tieiently  long. 

SVMITOMS  SpKCIAI.  TO  VAniOUS  RkGIOHS  OF  THE  CoKD. — FTactnre  of  ^ 
the  Loiver  Thrcc  Lumhar  VcTtehrm. — Owing  to  the  tact  that  the  curd. 
teriuinateH  nt  ihe  lower  end  of  the  Hrat  lumhar  vertebra,  or  at  the  upper  level' 
of  thu  secoud,  the  lon^  roots  of  the  corda  tniuina  mav  escape  injnrj'.  Coiii- 
plete  jHir-dvsi«  is  not  necessarily  j>resent,  altliuuglj  it  may  be  partial.  due  to 
iiaimorrhage.  Thiis  the  losa  of  stinsiitiiMi  is  sutnetiuitiS  incou)]»lete,  althou«;h 
niovenient  of  the  parts  aupplied  Itj  tlie  hiinliar  and  sacrtd  plexu3  is  lost. 
MiuUirition — at  iirst  ru(iex  —  inay  after  a  tirno  become  norinal,  and  fttcal 
incontiuenoe  pasa  off  hy  degrees. 

Frarture  behveen  the  i^ccond  Luvibar  and  T*^nth  Dorml  Vertebra:, — From 
tlii«  part  of  the  cord  the  Uimbur  and  aacral  plexuse3  are  given  otV.  Paraljsis 
of  thi/  lo\ViT  liiulirt  HiuJ  r>f  tlie  liladder  and  the  rwtuni  is  common,  and 
Heusatiou  i«  purtially  or  oonip]t3tely  losi.  At  tirst  the  nriue  ia  retained,  but 
it  aft^nvaiMs  dribbles  Hway,  aad  the  aj^hincter  ani  1»  puralysed.  Priapiaiu 
ia  absent,  aud  the  reHexe3  are  lost,  nnt  to  be  regaiued.  If  the  injary  occur 
betwtien  tho  second  nod  tenth  dorsftl  vcrtelmr,  in  aildition  to  the  motor  and 
senHor}'  Inss,  the  »iKimiiinal  walls  are  distended,  tympanite8  oocurs,  and 
breatliing  iscarried  on  iuHinly  by  the  diaphragni;  and  thepowerof  espelling 
muous  from  the  chest  i«  lost.  Some  of  the  reflexes  mav  return  iiccording 
to  the  site  of  injiirv,  aud  priapism  is  seen  wlicn  the  cord  lesiou  is  above 
the  Hixth  dorsal  vertebra. 

FraciuTc  in  the  Cervko-dorsaJ  and  Ctrfkal  Jieg-ions. — Occasionallv  there 
is  aD  area  of  hypenc8the8ia,  due  prot)ably  to  the  congestion  and  irritation  of 
the  re^'iiin  jual  above  t!ie  sait  of  injiiry.  Thorliuru  haa  dealt  with  injuries 
Ui  tho  spiiinl  coid  in  thia  regiim  verv  thoioiiglilv,  anii  he  gives  a  table  to 
\vhitrh  n^ereiu-e  luav  bo  madt^.^  sbowin;^^  fnim  vvhioh  part  of  the  cord  tho 
uerve-aupply  to  the  musoles  of  the  ue^'k,  slmulder,  aud  upjier  extremitie8 
originates.  Inasmuoh  as  the  cervical  nerves  run  a  coniparatively  long  course 
within  the  spiual  canal  the  level  of  ameathesia  does  not  corresjvind  to  the 
site  of  injijry,  luit  is  genend]y  alujiit  one  vertebra  l»eIow  it.  Tliat  is  to  8ay, 
if  the  amestimaia  eorrespoada  to  the  level  of  the  aeventh  eenitial  vertebra, 
the  cord  is  proluiblv  injured  at  the  sixth  cervical  vertebra.  Aa  a  generalisa- 
lion,  according  to  Thorbtirn,  the  bigher  the  mischief  extendB  in  the  cord 
tlirough  the  brachial  region.  the  further  will  the  anffstheaia  exteud  (rova 
the  ulnar  to  the  radial  aide  of  the  forearm.  Also  be  it  noted  that  the 
biceps  irt  the  laint  luusole  to  be  ^>]iralysed.  In  lliis  region.  too,  is  situateil  the 
cilio-spinal  centre,  auil  contracliou  of  the  popil  aud  narrovring  of  the  j>aJ- 
pebral  lissure  occur,  and  the  pupil  does  not  diliite  on  pinching  the  skin  of 
the  neck.  If  tlie  damage  is  limited  to  one  aide  of  the  cord,  or  the 
luemorrlSfJJt^  is  unilaternl,  the  pupil  is  smaller  cm  the  atteetetl  side.  Great 
alterations  of  the  temjit^rature  occur  and  theTute  of  tbe  pidse  corres|»ond& 

Fractupe  dislocation  of  the  Krst,  seci>ud,  or  third  cervical  vertebrte  is 
necessarilv  a  falal  injury.  but  not  ahvavs  imniediately,  The  pAtieut  mar 
snn-ivefora  short  tirne  if  the  svmptomsare  due  to  h*morrhage,*and  not  to 
bouy  displacoiiieut. 

llie  Ophthalmoscopie  Changes. — In  four  cases  quoted  br  Thorbum.  ot 
orush  of  tlie  upper  portion  of  the  spinal  cord,  that  is,  from  the  third  cervical 
to  the  second  dorsal  vertebne,  ophthalniascopic  changes  were  found  in  thnee, 
and  cousisted  in  hjuiness.  want  of  detinition  of  the  discs  accompanied  by 

»  CvninlntiioH  Uf  ih$  Surifery  o/ tU  Spinal  Cord,  jjp.  2  4nd  3. 


i 


SPTKE.  SURGICAL  AFFECTIONS  OF 


303 


elight  distfuaiou  of  the  retinal  veins;  and  in  most  cases  in  ttiis  regiou  the 
pupiltf  HDil  pal^tebral  tiBSures  are  affect-ed. 

Prognosis. — Fracture  of  the  spine  is  an  injuij  of  the  gravest  character, 
umi  the  lurger  nunjber  of  cases  terminale  fatally.  few  living  beyond  Ri.\ 
inonths.  But  the  writer  knu\vR  of  one  čase  that  lived  two  and  u  hulf  years. 
in  wliich  paraplegia  wa8  coiupleto.  The  usual  causes  of  death,  apart  froni 
the  immediate  intcrference  with .  reapiration,  are  extradural  suppuratiou 
leadiuv'  t*t  meningitis,  acute  l>ed-sorea,  cy8titi8,  ulceration  of  tl»e  bladdt-r,  and 
l^ronrho-pneumonia.  The  diiration  of  life  depeiids  upon  the  logion  oJ"  the 
cord  aMeeted,  but  the  higher  it  is  Lhe  aoouer  the  fatal  result  folIo\v8. 

Treatment. — The  tirat  poiut  is — the  removal  of  the  patient  from  lhe 
site  of  the  accident  to  bed.     He  should  be  geutly  trunsferred  with  aH  possible 
eare  od  a  board  .covered  vvith  a  Hrm  niattress  or  a  blanket.     The  olothes 
mu8t  l>e  ciit  off  and  ali  unnece88ary  movemonta  avoided  in  gettint^  him  to 
l»ed.     It  18  Itest^  if  poaaible,  to  plače  the  paticut  ou  a  \vater-lKHl  at  onoe. 
For  the  collupse,  slimulants  and  hnt-water  bottlea  may  be  used,  but  the 
dauger  of  slotigliing  from  hol-\vater  bottlea  muet  not  be  forgotten.     At  least 
t\vo  fHieient  nursea  8h*tiihl  be  necured  who  have  been  acou8tt)med  to  tJie.se 
caHes.and  reabse  the  dangera  arisiiig  from  want  of  cleanlineas,  iindue  pressure 
on  auv  part,  and  tlie  risks  of  rough  luovemonl.     Tlie  bladder  shoiild  be 
emptied  under  the  stricteat  antiseptic  preciiutions  vvith  a  s^oft  catheter.     As 
soon  as  |.K>SHible  an  examination  of  ihe  Uick  shoidd  bemade  by  thesurgeon, 
tu  n(»te  the  extent  of  tlie  dtsplaecineiil.     Hut  it  ofteu  hap|x.*n8  that  \vhen 
the  patient  is  plaoed  0at  in  bed  aH  displacemeat  disappears,  e8pecially  if 
the  fracture  is  cotuminuted.     If  the  piiralyai9  be asymnielrical  or  incomplete, 
if  displacement  be  present,  and  if  there  I«  much  i)aiu  from  nerve  pressure, 
an  aiiempt  at  reetilicatioD  iiiav  be  made,  but  it  muat  not  be  prolonged,  and 
shouid   be   miide  with    extreme  gentleness.     The  method  emploveil  ia  ex- 
tension  and  couDter-extension  witb  manipulation.     If  the  fracture  l»e  high 
up  and  the  abdominal  and  external  reapiratorv  muaclea  are  not  working» 
greni  čare  must  l»e  takeu  in  turuing  the  patient  on  his  face  lest  the  actiou 
of  the  diaphragm   l)e   interi*ored  witl»   by   the  pressure  of   tlie  abdominal 
viscera  upvvards.     This  ha«  been   kuovvn    to  luiuse  fatal  a8phyxia.     If  the 
deformitv  cannot  be  relieved  in  the  Jilx)ve  way  by  the  usual  methuds  of 
extenHion    and    counter-eviension    \vii,h    manipulation,  exieuaion   ou   an 
iuclineil  plane  mav  Ito  elliH-tual,  but  the  result«  of  sueh  attemptaat  rectifica- 
ti(.'U   have    l>een    by  no  me^ins   eiicouragin^',  and    lamiuectomv    hae    b(«en 
employed.     Wl)en  the  pressure  is  due  to  the  Uminje  being  driven  directiy 
down  toward8  the  cord  this  operation  is  of  some  serviee.     It  mBy  hapjjen 
that  pressure  can  be  directly  reheved,  and  bony  ajiicuhe  which  have  junictured 
lhe  dura  l)e  takeu  away.     But  laminectouiv  does  not  hold  oul  much  hoiH' 
when  the  cord  lias  l^en  injured  hy  a  fracture  afi*ecting  the  botlv,  for  removal 
of  the  lamime  does  not  relieve  the  presrture  in  front,  and  aceess  to  the 
auterior  asjjeet  of  the  cord  is  almost  impossible.     Tet  eonaidering  the  fatal 
nature  of  the  atlection  almost  any  means  of  treatment  are  to  be  welcomed. 
Tlie  statisticH  of  W.  W.  VVhite  8how  that  thirty-8even  operations  for  fracture 
|terfnrraed  duriug  the  antiseptic  em  resulted  in  eix  complete  recoveries  from 
tlie  operation  and  iujury,  8ix  recoveries  with  beneht.  eleven   recoverie.s  un- 
improvetl,  and  f(Hirl-een  deatbs,  a  iiiortality  of  .*?8  |ter  cent.     Tht)se  cascfi  in 
whicli  the  lasion  occujiie«!  the  lumUir  region,  esj>eeially  those  in  which  only 
the  conla  equina  were  involved.  were  particularly  favourable,  and  so  too  vere 
those  in  which  fractures  of  the  arches  or  laiuime  exi8ted.     It  seems  that  the 
indications  for  oj»eration  are  as  foUow8 : — In  ali  wii*es  in  uhich  the  depression 
of  the  spiuous  processes  or  lamina*  is  scen  and  felt.     In  some  coses  in  which 
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ahortly  after  the  fracture  rapid  degeneration  sets  in.  If  the  corda  equina 
be  involved,  or  the  charauteriBtic  sjmptoms  of  spinal  hsemorrbage  are 
preKent. 

Dislocatioii. — Dislix^tion  of  the  spine  neurij  alway8  »>cour8  in  the 
cervical  region.  A  few  diftlocatioas  aflecting  the  twelfth  dorsal  vertebra 
are  recorded,  and  tliree  or  foiir  cosea  of  dislocation  of  the  lumlMir  vertebne 
with()ut  serious  Fnictuni  have  been  coniinued  by  !iutopsy.  It  may  be  com- 
plett',  iucoiu]>lete,  or  unilaLeral,  the  upper  vertebni  being  dialocated  fonvard 
over  the  lower  one,  although  biujkward  dislociiliuus  have  been  recorded. 
Theouuiinonest  site  is  at  the  jiniciion  of  the  HTlh  iind  Hixth  cervical  vertebnr. 
If  the  dislocation  be  complete,  on  examining  the  pharynx  an  unniiLural 
prouiinenee  niay  Ihj  felt,  and  lliere  are  the  uaually  asa<xiiated  uervie  lesions, 
\vith  rigidity,  and  a  peculiar  attitiide  of  the  head  and  neck.  If  the  disloca- 
tion be  iucomplete  there  may  be  irregulantv  of  the  8pLnous  proceases,  and 
there  will  \\g  stiffnesHof  the  neck  and  jiartinl  paralyrtis.  Naturally,  disloca- 
tion iiUiiutiug  the  tirst  aad  socoud  cervical  vertebne  is  fiillowed  by  death. 
and  dislocation  about  ihe  tifth  and  sixlh  cervical  vertebra.*  is  soon  fataL 
So  that  it  is  ]»roper  in  the  niajority  of  cases  to  attenipt  to  replace  the  parts 
by  nieana  of  traction  aided  by  gentle  moveinents  of  tiexion.  The  friends 
shonbl  l>e  warnyd  that  there  is  a  risk  of  imniediate  death  during  the  pn>- 
cedure,  but  it  uiay  conscientiouslj  be  c^irricd  out  by  the  suigeon,  who  is  well 
aware  of  the  fatal  eRect  of  the  injnry  if  left  tintreated. 

When  the  dislocation  is  unilateral  ther&-  is  stitfness,  irregnlarity  of  tlie 
spinons  processt?«,  radiating  piin,  iind  tl»e  head  is  flexed  and  turned  to  the 
shoulder  on  the  sound  side.  The  cord  syniptoni8  vary  in  degree  according 
to  the  amouut  of  pressure  and  oi  hieniorrhage. 

If  an  atteitipt  at  reiluetii^n  lor  partial  dislocation  be  made,  rotation 
should  be  used  in  mldition  ta  extcusi<m  and  couuter-exten8iou.  The  head 
should  be  carricd  stili  fartlier  in  the  directinn  of  the  injuretl  side,  and 
then  gently  roLated  aud  beut  tovvurds  the  oj>posite  side,  exten6ioQ  and 
counter  extension  l>eing  kept  up  during  tlie  whole  tinie. 


LITEKATURK.  —  lHn-LAV  anJ  Rstirs.     TraiU fU  Chirugie, 
article    **Iiijtirie9  of  Sjtine." — Kken   aiul  \Vhitk.      Stir^ry, 
BURK.      Cottlrihu/ivtt  tu  tfu  Surgtrtf  ttf  Uu  tSpifial  Cord. 


■TuKV  Ks.     Sy9tan  of  Su  fgertf^ 
Surgery  of  Spiiie.'* — Thor- 


Rail\vay  Spine,  ou  Tiuumatic  Xkl'iioses. —  For  our  knowledge  of 
tliia  subject  we  are  luainlv  indebted  to  the  writing8  of  Erichsen,  H.  W. 
Page,  and  Thorburn. 

'By  rail\vay  spine  is  rueant  a  fimctiuuiil  disonltr  of  tho  iiervous  sy8teui, 
ta*  mniiG  part  ol'  it,  iu  which  there  is  no  gross  lesion  of  the  spinal  cord,  but 
the  aymptomfl  sinudate  or^janic  disease.  It  should  be  clearly  stated  that 
in  the  Ho-oilled  railway  spine,  tlie  injuries  to  the  aoffc  parts  do  not  difler 
froui  injuries  to  similar  structL^itis  else\vhere,  but  they  are  coloured  and  are 
markedly  inlluenced  by  the  fact  tliat  they  am  susUiined  nude^  exceptional 
circunistauces,  siieh  as  a  railway  accidcut,  circumstances  which  are  ofteu 
extreuitdy  liorrify!ng  to  tliose  coucerned.  The  cA)nditions  whicli  are 
incbideti  nnder  Uie  term  railway  spine  are  by  general  agreement  the 
follrfwiug: — 1.  A  siniple  sprain  of  the  iiniscies  of  tlie  l)aek  which  niaj  get 
entirely  \vell,  but  more  nfteu  it  is  l'ollowed  by,  2.  A  general  prostration  or 
a  conditiou  of  neunisthenia.  It  is  to  be  nt»ted,  ho\vever,  that  this  neur- 
astbeniii  niiiv  (Mtujc  on  cit.her  with  or  \vithout  the  history  of  defiuite  injurj. 
o.  A  state  kniiwn  as  Iraiuiuttic  hy8t-eria. 

Conditions  2  and  3  are  functioual  disorders  of  the  nervoua  9y8teni,  and 
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tliej  inust  not  be  confused  with  s^mptoins  due  to  intiamniatorv  conditions 
and  degencratiou  of  the  spinal  cord.  The  teruis  railway  spine  and 
cnncussioii  of  tlic  spinal  cord  are  not  8ynouymouH,  Itcuuisc  uoutmssion  oi' 
the  Bpinal  cord  is  oue  of  the  rarest  of  iujuriee,  and  railvraj  collisions  do  not 
'appear  to  l>e  in  any  way  8petaally  productive  of  it.  The  expression 
traumatic  ueuroses  seeius  to  cover  fairly  exactly  the  disturlmuce  of 
function  occurring  in  these  acddenta.  To  go  nutvc  fullv  into  these  p«iintB: 
1.  A  sinijile  Kpniin  of  thf»  biujk  giveK  riH«  Ut  apprulienmtmK  on  the  parL 
of  the  prttient,  bttcause  his  niental  balunce  is  eomewh)it  ilisturl>ed  by  the 
coUiaion,  and  to  ttie  Uy  min<l  the  .'!tyniptoms  of  a  Hpraiu  of  the  back  are 
ea8ily  confounde<l  with  tbose  due  tti  nerve  lesions.  For  instance,  after  sucb 
lin  iujury  tlicre  \vill  simielime«  l>o  tenderuesH  over  the  tninsverMe  proet-HMes, 
or  the  8i)ina1  niusc-les  wi11  l»e  HtitT  und  the  jiatienl  feel  th:it  bo  in  uuable 
to  inove  fruelv.  When  !n!  attempts  U}  sUind  up  ho  Hnds  liis  Uick  is  weak 
and  gives  way,  and  thero  ai-e  often  aome  hyi)env8tlietic  ]»atclie8  on  tl»e 
skin,  which  on  being  touched  give  hiui  oxqnisitc  pain.  Tf  in  addition  ho 
notes  that  there  is  Bouie  ditHnulty  in  luiuturition  and  that  the  boweIs  ure 
constii»ated,  his  a]>prehen8ious  <are  increaaed.  But  it  is  to  be  noted  that 
when  e.\amined,  and  >vben  the  hypera?8thetic  patohe«  ure  touchfd,  l»e 
nu)ve8  his  back  fn^dv ;  \vheroiu.  as  Mr.  Page  rigljtly  sjiy8,  li«»8  a  diagnoHtic 
»igu  of  niurh  value;  for  it  serves  to  exclude  or/anie  iujury,  und  is  a 
distiuct  indication  as  to  the  line  of  treatment  to  be  adopted.  If  the 
sjonptonis  of  organio  nerve  le«ion8  have  been  carefully  excludwl,  and  if 
there  l»e  no  deHnite  rigiditv  of  the  coliimn,  the  course  of  trejitment  is  »juite 
clear.  The  paticnt  should  not  be  alIowed  to  reniain  in  bed,  l»ut  ahould 
have,  first,  ^KiSHive  uioveinents,  and  then  use  the  niuscles  of  tbe  back  after 
tiiue  bas  been  allo\ved  for  n*pair  of  the  uiuscular  and  ligaaientous 
etmctures.  In  fitct  the  condition  is  coinparable  to  that  \\hk.h  is  fouud  in 
ordinary  iuml»ago,  and  so  inuch  so  that  the  term  "  traumatic  hnnbugo" 
has  Imen  given  to  it.  Hut  it  win  t»e  rea(b]y  understood  that  with  the 
ituperfect  kuowledge  of  the  biy  iniud  as  to  tlie  i*ehitive  value  of  back 
BTmptoniB,  and  in  j>eople  of  nervoua  tem^ierament — especiallv  in  those  who 
are  over\vorked  or  hiivc  indulgod  in  exce8sefl — the  tendency  will  be  to 
dwell  uj>on  the  flyHij>tt)inH  uiitil  the  patient  glidoa  off  into  a  state  of 
neurastheuiu  or  general  prostmtion ;  and  this  etate  niav  even  come  on 
wilhout  Huy  deHnile  injury,  sucb  as  a  sprain,  aud  it  seems  to  be  due 
directly  to  nerve  Blu>ck. 

To  quote  Mv.  Page  again,  ho  reuiarka  a  verv  singiilar  fact,  namely 
that  "  in  those  cases  \vhere  severe  injury,  auch  as  fraeture  or  crush  of  a 
limb  has  been  suHtaine^i.  follovved  by  the  uijual  sij^us  of  sbock,  it  is  not 
nearly  8t»  comnion  to  see  the  evidencea  of  general  ]»n»8tratiou  afterwards,  a,s 
in  thoBc  cases  where  there  \vna  no  phvsicnl  injurv,  and  tlie  immediate  aigns 
of  colLipse  \vere  only  Blight.  The  explanation  of  this  anomaly  lies  in  aH 
probabiIity  in  the  f;u't  that,  in  the  one  cas«^  the  ci)lla|)»f  is  dependeut  on 
llie  injury  sustaiucd,  and  in  Ibe  otl»er  the  signs  of  i!*bt>ck  ar«  likelv  to  \ye 
delayL'd  in  their  nianifostation,  l»eing  warde<l  oM'  by  the  excitement  of  the 
Bceno."  Thus  a  ]»atient  aft4'r  a  colLsion  may  Ite  able  to  extricate  hiinself, 
and  liudiug  he  is  uninjured,  atteuds  to  the  wautB  and  Imrts  of  others,  aud 
feels  nothing  until  he  goes  home,  when  he  suddenly  collapsea.  After  a  day 
or  two  he  feels  better,  and  then  attempts  to  attend  to  his  work,  with  t!»e 
result  tliat  he  tinds  that  he  cannot  do  it  as  we.ll  a3  he  did.  So  that. 
whetlier  tliere  is  a  dctinite  spniin  of  the  niusciea  of  the  iHiek  fir  not,  a  man 
may  pa88  into  a  general  condition  of  hvpocboudriaHis  and  even  nielanchoHu 
\vith  ali  it«  attendent  symptom8.  And  he  becomes  th«  aubject  of'*auto- 
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inttr\Atut,  'It'  \f'  ''i  .IV'*)'!*:'!  *  l.;jiri;«r  'if  -*:t:ti'',  fr— h  air.  a'Mmdance  of  good 
frHHl,iiri'l  //i»('S'tt;/'-, JI  |*;'»p'  r  mnoiini.  of  n-^l.  l/c"*t'i'r  \viih  the  removal  of  the 
woiTy  jri/;('l''Ml«il  t'(  Mh-  <jii<'-ti/;n  o(  r.oni|»*:ii.H;4tion,  oft';n  \vork  wonders. 

TUK  KrMiiAi!   l'/.K3(r;r!      'I h*-  h/.rahar  plf./.n^  \^  forined  liy  the  anterior 
prinuirv  f/MM'  le-'  '»f   tln-  li/r-.t.,  .H<r.on(|,  tliini,  and  lialf  the  foiirth  nerves, 

'   f'n,t/,tf,nfii'ti  In  Ilir  ^iuriff.rij  i>f  ifiK  S/ri/ud  Coni,  p.  223. 
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an(i  they  do  not  ioterlace,  but  arise  by  two  roots  from  two  ncighl>ouring 
spina!  nervei^.  It  maj  be  iiritated  or  cornpressed  hy  injuries  of  tlie  psoiis, 
severe  spraius  of  the.  biu',k,  nnd  hj  tumours  ot'  the  vertcbra*,  and  its  npp^r 
part  hy  an  autnirysiu  of  the  dencending  aorta.  It  inay  also  be  irritated  by 
a  psoas  abscess.  Its  branches  may  lie  injured  in  fracture  of  the  pelvis, 
by  bu]lGt-wounda,  »prains,  contusions,  and  fractuifs  of  the  lo\ver  extremity. 
Thev  may  Ik«  compressod  by  p*^lvic  tumours,  an(^  the  obturator  nerve  by  au 
obturat(.>r  hurnia.  If  the  anterior  ururul  nerve  Ih  paralvsed  Lliero  tulluw 
btss  of  nioveuu-nt  and  \vasting  of  the  quadrioep8  estensoc  with  inability  to 
extend  the  knee,  and  there  is  loss  of  the  knee  reflex.  Tbe  power  of  flexion 
of  the  liiji  is  weakened  owing  to  paralysi3  of  the  aartorius,  peetineus,  and 
iliacus.  Šensation  is  lust  ovcr  the  cutaneous  areas  supplicd  by  the  middle 
and  intemal  cutaneous  and  by  the  loug  saphenoua  uerves.  In  i:uiraly8i8  of 
the  obturator  nerve  tl»e»"e  will  Ihj  los«  of  aclion  on  the  part  of  the  adductor 
inuBcIes  and  wasting,  bo  that  the  Y>atient  cannot  put  the  affected  limb  across 
the  opposite  kne«'.  nor  ia  he  able  to  ride,  and  there  \vill  he  anfeathesia  of  the 
inner  aurfaee  of  the  tbigli. 

The  8ACAAL  rLEXU8  18  formed  by  oue-half  the  fourtli  luiubar  nerve 
and  the  fifth  lumbar  and  the  upper  four  sacral  nerves.  It  may  be  contused 
or  toni  in  fracturea  of  the  jjelvlH  and  compreased  by  grovvths  from  the 
lumbar  and  nacral  vert»*l»ne,  and  by  inti-aindvie  grnwths  and  inflaniinatorv 
exudationn.  It  may  also  l>e  injured  during  parturitiou,  whether  foroepa  are 
employed  or  not,  and  neuritis  of  it  or  itrt  branches  niay  arise  from  gout. 
diabetes,  or  alcoholisni. 

Pnrnltfsis  of  the  tkiatic  Nervr. — This  iuay  be  injured  in  diHlrtcations  of 
the  hip,  fractures  of  the  femur,  by  buUet  and  knife  wounds.  The  symptoma 
vary  aecording  to  the  situatiou  of  the  nerve  lesion.  If  it'l)e  high  up  there 
are  i>aral}'9i8  and  atrophy  of  the  biceps,  semimeml»rano8us  and  semi- 
tendonosus,  and  paraly:y8  of  the  external  and  interna!  popliteal  nerves 
whie!»  9upply  the  uiuscleH,  and  losu  pf  much  of  the  sensaLion  belo\v  the 
knee.  The  external  popliteal  nerve  is  luore  frequently  paraly8ed  than  the 
internal  p^liteal  owtng  to  itb  anatomical  course  ana  to  it8  being  more 
expo6ed.  , 

ParahjsiA  of  tke  Ohiteal  Nerve, — This  is  due  to  much  tlie  same  conditions 
w*hieh  give  rise  to  paralysi8  of  the  saeral  ])lexu8,  and  the  sjmptoius  C4mHist 
of  |»aralysJ8  and  tttrophy  of  the  glute-al  mustdes,  together  with  the  pyriformi8 
and  tensor  vaginie  femoris.  The  {>atient  loses  the  i>ower  of  forcible  extenaion 
at  the  hip  joint  when  it  has  been  previously  flexed,  also  of  abduction 
and  cireumducliou  of  tlu»  hip,  and  owin;j  to  |)aralyBiB  of  the  tensor  vaginie 
femoris  the  foot  i«  turued  ojitvvards  when  the  leg  ia  8wuug  furwards  in 
\valking.  Varalvsis  of  the  external  popliteal  nen'e  gives  r\m  to  a  loss  of 
p«i\ver  in  d*ir9i-dexion  of  the  foot,  eversion  of  the  ankle,  and  extensinn  of  the 
toes.  Tali[M*s  equinus  may  foIlow,  and  ovving  to  contrartion  of  the  un- 
op|K>sed  intcrossei  there  will  Lie  tlexion  at  the  nietatai^o-plialaugeal  joints. 
Anfl?«tliesia,  vaso-motor  and  trophic  change«  are  also  noted.  Paraly«iK  of 
the  internal  ]»opliteal  nerve  canst-s  loss  of  power  <»f  standing  on  the  toes  and 
of  inversion  nf  the  ankle,  so  tliat  talipes  calcaneo-valgus  mav  result,  and  the 
toes  boeouie  hyper-extonded  at  the  njetatar»:»-phalangeal  artietdations  and 
llexed  at  tlie  intL-rphtdangeal  jointa. .  Similarly,  as  in  tlie  caae  of  the  extemal 
popliteal  nerve^  amesthesia,  vaso-motor  and  trophic  changes  ensue. 
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DffinitHtn. — Lateral  curvature  or  scoliosis  is  a  rotation  of  the  vertebrse 
round  the  vercical  axis,  frequeDtly.  but  not  necessarilr,  combined  with 
lateral  deviation  or  bending  of  the  spine  to  either  side. 

'  JStiology. — Its  incidence  is  particularlv  great  in  large  towns,  and 
aniongst  the  out-patients  at  a  hospital  for  deformities  it  is  aeen  in  one  in 
about  seren  to  ten  other  casea.  It  is  more  prevalent  in  girls  than  in  bojs 
according  to  Kolliker,  in  a  proportion  of  five  to  one.  Lateral  cun-atnre  is 
mainlj  a  disease  of  adolescence,  and  there  is  no  doubt  that  some  cases 
are  ^tinctlj  hereditarj.  One  čase  which  came  under  ^he  writer's 
notice  was  a  bov  aged  six  with  a  long  C-curve  to  ihe  left  over  the  whole 
dorsal  region. 

Ciinieal  Aspects, — There  are  two  conditions  wliich  ate  geneFaUy  included, 
and  wrongly  so,  in  the  term  lateral  cun^ature.  The  first  is  lateral  deviatdon 
of  the  spine,  in  which  there  is  no  rotation ;  and  the  second  is  seoliosis,  or 
lateral  deviation  with  rotation.  Pure  lateral  deriation  is  due  to  the 
insufficient  support  by  the  muscles  of  the  segmented  spine,  which  gives 
way,  and  insensiblv  a  de\iation  to  one  side  or  the  other  occars.  It  is  often 
marked,  too,  in  those  people  with  one  leg  shorter  than  the  other,  but  the 
following  distinctions*  between  lateral  deviation  and  acoliosis  should  be 
remembered.  On  fiexing  the  spine  in  lateral  deviation  the  deviation 
disappears,  but  in  scoliosis  the  distortiou  1»ecomes  more  apparent.  \Vlien 
the  patient  assumes  the  horizontal  position  lateral  deviation  disappears,  but 
in  scoliosis  the  deformitv  partiallv  remaiiis.  On  volunlarv  muscuiar  effort 
tht'  spine  can  V)0  straighteneil  tempfirarilv  in  tlovialion.  Imt  not  so  in 
<i(jolio.iis ;  and  on  suspensiun  lateral  clt^iatiiai  Uisapi>fars.  \vhile  in  scoliosis 
the  deformitv  is  removed  in  initial  cases  onlv.  Finallv,  in  lateral  deviation 
the  raised  shouMer  and  the  depression  ju>t  above  the  cr^st  of  the  ilium  are 
on  the  side  opposit^  to  that  on  \vliii.li  the  spine  dfviates,  but  in  scoliosis 
thev  are  gt^nerallv  on  the  s;uiie  side.  Sueh.  then,  are  the  niain  poiuts  of 
distinctiou  betvveen  tlie  tvvo  conditions,  Imt  it  must  Ite  remenihered  that 
lateral  deviation  is  generallv,  Imt  bv  no  nieans  ahvavs.  an  antecedent 
condition  to  scoliosis — that  is.  the  rotation  of  ihe  l'iidies  of  the  vertebrie  is 
sujteradded  to  the  lateral  tlexion  of  the  sjiine. 

AVitli  reference  to  the  ciinieal  aspects  umler  \vhich  scoliosis  is  met  with, 
a  convenient  classiHcatiou  is  tlie  folloUMni:: — 1.  l'ases  in  \vhieh  the  curvii- 
ture  is  niainlv  iinilateral.  or  the  C-shaped  curve.  The  curve  niav  be  of 
small  extent,  or  it  niav  he  so  lar>;<*  as  t  •  involve  the  dorsiil  and  lurabar 
regions  ol"  the  spine.  A  lan^e  C-slmped  eurve  is  ahvavs  i)f  serious  import 
Vte^ause  of  the  nunil»er  of  vertehra-  iiii])lieated.  the  _^eneral  muscuiar  \veak- 
ness  associated  \vith  it,  and  the  iiarudul  intluence  of  the  \veight  of  the  head 
and  u])]»er  extreinities  teiidin^'  t<.)  increaso  the  eurve.  These  cases  run  a 
more  rapid  and  less  favourahle  course  than  otliers  to  Ih-  described  preseutlv. 
'1.  Cases  in  \vhie.h  t\vo  nearlv  e([ual  eurves  are  ]iresenl.  As  a  rule  the 
curvature  is  to  ihe  riirht  in  ihe  dorsnl  region  and  to  the  left  in  the  lumbar 
re^^iou.  It  is  cssenlial  to  deterniine  uhich  is  jirirnarv  before  suitable 
treatment  can  be  iuitiated.  and  it  niav  l»e  safelv  said  that  the  less  mobile 
is  the  primarv  and  more  iniportant  curve,  aud  therefore  demauds  part^cular 
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attention.  In  some  čase«  of  these  S-shapecl  curves  the  doi-sal  couvexiCy  is 
to  tholeit  aud  the  luinbar  Gonvoxity  to  the  riglit.  But,  as  just  stated.  the 
reverso  coadition  is  more  coimnon.  That  it  in  so  is  largf  ly  dependeut  upon 
ihe  excesaive  use  of  the  right  arin,  especially  iu  certain  emplojmeuts  and 
(.»ccuputions,  theae  being  sucli  as  to  elevate  the  riglit  Khoulder  and  depress 
the  left;  aud  ono  great  cause  is  undoubtedlj  taidty  postiire  at  school  aud 
inipmi>er  sch(xjl  dt*sks.  .S.  In  some  instances  thn^e  or  ioiir  distiuet  curves 
are  seen,  and  are  variousIy  diatributod  in  the  spine.  In  that  form  of 
scoliosis  in  vrliich  there  ia  oue  large  curve  preaent  there  are  sometimes  two 
amaller  conii>eusatory  curves.  hut  this  coudition  is  distiuct  froui  that  now 
under  considiAnition,  in  which  the  curves  are  often  of  cijunl  length,  and  it  is 
dillicult  to  say  whicli  one  is  priuiurv.  In  this  form  of  scoliosis  tlie  accom- 
|»auying  distortion  in  the  ehest  is  less  thau  in  those  cases  \vhere  one  large 
.curve  or  two  etiual  curves  are  present.  4.  Scoliosis  associatod  with  posterior 
projection  of  some  of  the  spinous  procesaes.  This  condition  is  seen  \vhou 
tlie  hack  prcsents  two  curves  neariy  equal,  and  the  projection  is  always 
found  at  the  spot  wheru  the  t\vo  curves  interseet.  Tlie  chief  interest  of  tliis 
class  of  čase  lies  ia  the  fact  that  they  may  l»e  mistak»!^n  for  a  cur\-ature  from 
Potts'  diflease,  but  the  mobility  of  the  spine  in  scoliosis  will  at  once  distinguish 
theui.  5.  ScohoHis  with  oblileration  or  lessening  of  tho  natural  antcro- 
posterior  curves  of  the  spine.  The  cLinical  iiuportance  of  i-ecognisiug  this 
group  is  considerable,  Jjecauso  the  most  important  factor  in  tlie  deformity  is 
excessiv6  rotation  in  the  vertebnc  without  much  lateral  deviation,  and  in 
these  cases  the  external  cnrvature  of  th»*  sjiinous  processes  is  no  measure  of 
tho  extent  of  the  internal  disphicement  of  the  Ujdies. 

Tke  Appcaranre  /»rciifH/fci  A//  a  FatienJ  v-ith  Lateral  Curvaiure, — Inas- 
unich  aa  the  vertebral  coluuin,  like  tlie  keel  of  a  ship,  is  the  foundation  of 
the  structure  of  the  trunk  (Fisher),  the  result  ori  the  trunk  must  be  very 
coDsiderable.    The  mechanism  mnj  l>e  grasped  by  attention  to  tlio  follovving 
diagrams  (Figs.  '^  and  4),  and   for   the   puriiost.*«  uf  <ie8c.ription    we    will 
t^ke  the  uase  in  whicli  oue  curvature  is  to  the  right  in  the  dorsiil  regiou, 
and  there  is  a  secnud  or  rtiuallcr  curve  to  tho  Jeft  in  the  lumbar  region. 
The  8ymmetry  of  the  boily  is  lost,  the  right  shoulder  being  elevated  and 
the  left  depresscd.     The  right  arm  is  cloHely  approximated  to  the  aide,  and 
the  left  falb  away  at  a  cousiderable  angle.     The  ribs  on  »the  right  siile  are 
bulged  pt)8teriorly  and  depre8.sed  auteriorly,  \vhile  on   the   left  side  the 
reverae  is  the  čase.     On  the  right  side  there  is  considerable  hollo\ving  out 
of  the  Hank,  with  prominencc  uf  the  hip;  \vhile  on   the  left  the  Hank  is 
tlatteuiMl  aud  the  hi])  i»  less  in  evidence  than  usual.     These  chaugCH  are 
due  to  rotation  of  tlie  b<»die8  of  tlie  vertebra-,  the  right  transverse  processes 
being   rotated   backvvards   in   the   dorsal  region   and    the  left   transverse 
processes  in  tlje  Juml»ar  region.     Tho  obliquity  of  the  right  ribs  is  very 
rnarked,  so    that    the    scjiituhe    may   be    found    altered   from    the  natural 
poeitioua.     Thus  the  right  scjipula — that  of  the  out-growing  shoulder — is 
mirted  and  is  less  vertical,  and  in  severe  ca.H«s  becomea  almost  horizontal,  so 
as  to  give  rise  to  the  impression  that  its  inferior  angle  is  dislocated.     It  is " 
also  frirther  away  from  the  mid-liue  thau  uormul.    The  left  HCApuIa  appears 
to  have  šunk,  and  its  jKisition  is  just  tlie  reverae  of  the  right.     The  claviclc 
on  the  right  side  is  much  curved.  and  in  sevei'e  cascs  dislocation  of  its 
ftternal  end  has  occurn^i.     As  the  right  transverse  jirocesaes  in  the  dorsal 
region  rotate  hack^vards  the  8|nnou^  pnK'csses  sink,  and  they  are  twi8tcd  away 
to  thi,'  Icft,  that  is,  toward8  the  conwivity.     But   tho  deviation  of  these 
processes  is  no  measure  nf  the  rotation  of  the  bodies,  which  in  ofteu  much 
greater  than  ap^iears  on  the  surfaee  owing  to  the  vertical  axis  of  rotation 
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tod  cnranderahl^  neBrcr  the  tijjs  of  the  spinous  processes  tban 
its  of  kbe  Tertebral  budiea. 
Ia  a  mrrert  čase  of  the  kind  we  have  oUaded  to.  the  pelvis  is  much 
L,  the  lum^-sacral  augle  point«  to  tlie  left,  and  encroaches  to  a 
d^^ree  on  the  left  half  of  the  ca\-ity.  There  is  also  inward  dis- 
it  of  tbe  left  acetohulum.  and  the  wing  of  the  Bacruui  ;iud  of  the 
ium  on  ihe  left  aide  are  thickeued.  On  eiamination  of  the  8ofM;r  structure« 
it  will  be  fotmd  that  the  left  maninia  h^  verj  prominent  and  the  umbilicus 
is  dia{^aced  to  the  left.  The  efTect  of  tbe  distortion  of  the  vertehral  ooliimn 
oo  the  shape  of  tbe  tliorax  in  severe  cases  is  profound.     On  the  couvex  side 
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Pio.  1.— A  caM  lA  whlch  the  t-vtehnil  oolumn  wu  Bliected 
In  twa  rei^uiia  tiy  PutU'  dimuo. 


Kto.   2.— Soolfosi«  or  i^M  »UDdiD^.   UAnciaicd 

wlth  adciiotds.    (Oli\r  B .  Bipe-J  V  yvun, 

M«n  at  tbe  Bvcluu    Hucniul    for    Sick 
Cblldran.) 


its  convexity  is  markedlj  decreased,  and  both  the  antero-ptisterior  and 
tranaverse  diaioeters  are  diminished,  Lut  its  deptli  is  increused  sliglitlv. 
On  the  conciive  aide  the  depth  is  h^ssened,  Init  the  diametos  arelncn-^sinl. 
A  horizontal  scction  of  the  thorax  (see  Fig.  4)  shovva  it  to  Iv  elliptical  ia 
ahape,  the  lougest  ajcis  bein^  froni  the  most  prominent  part  of  the  ribe 
behind  to  the  opposite  uipple  in  front.  Thafc  is  to  saj,  the  riba  on  the 
convex  side  are  doubled  up,  and  lliose  nn  tlie  uoncave  side  are  iinfoMetL 
After  a  tirne  tbe  viscera  undergo  chaugei^  in  shape  and  ix)HitLon.  With  a 
curvature  to  tbe  riglit  .side  in  the  dorsal  region  the  chcst  is  lesH  reeonaat 
and  the  vesicular  uuiniiiir  is  dfccreased,  \vhile  on  the  concave  aide  the 
reverae  obtains.    But   the  total  effect  is  a  decreaso  in   the  respiratorv 
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cap)icity,  bo  tluit  tliese  ])atient8  Buffer  from  t'requent  aiid  sovere  attackK  of 

bronchitis.     The  trachcii  tiutl  bn^nchi  are  deviated  tu  tlie  left,  uud  the 

cesophttgua  in  a  prouounccd  ca.M^  no  longtT  follows 

ifca  nntiiraL  direction,  Imt  umkes  a  right  Mna  for 

itsoir.      In    \vell-uiHrketl    cases,   and    wliero    th«i 

concuvitv  is  l*j  the  left  in  the  dorsjtl  region,  tht* 

heart's  apex  is  geuerally  above  ita  nonnal  po«ition 

and  displiioed  outward3.     The  writer  hiis  seen  the 

ai>ex  in  au  exLrwiie  t*aijc  of  st-oHosis  beating  in  the 

third  intertK^tal  spat-e.     Thu  liver,  froui   iUs  larj^e 

size.    is    coijipressed     and     displuced    do\vnwanl». 

The  spleeh.  too,  is  pushed  do\vn\vardy,  \vhile  tlie 

stoniach  and  intestineH  are  projected  forvvarda  to 

comjK^nsate  for  the  lowered    position  of   tho  (iia- 

phragm.     Such  is  the  picture  pnfseuUtd  hy  cases  in 

which  thf  distortion  has  develojied  rH]>idly  and  is 

Itocoming  extrenie.     But  it  should  not  be  iiitVrred 

that    ali    ciises   prtisent   ho    laneh   fiinclional   and 

Btruetural  disturbonce  as  hoa  beeu  described.    Many 

of  tljein  are  fairlv  robust  and  liealthy,  and  Bun«r 

in  oniy  a  Hlij(ht  dei^ree  froin  general  ill-health. 

their  livt!«  rondered  miserablo  by  iuipaired   circulation,  feeble   digeation 

and  limited  povcrn  of  n^sj)iration. 

With  regard  to  the  niuscles  of  the  S]*ine,  in  an  eurly  stago  thoeo  on  the 
<'onvex  side  are  8oniuwhat  prouuuent,  niainly  because  of  their  positiou  on 


,  !l. — Ml«Knim  U>  Mln.ttnttr  th« 
)HMiili>ti  tif  tlir  I  -  f 

rnrvatiirt*  I«  l<»  i  !■■ 

Uurnnl  rt*j^ori.    t  '  '  ) 

Others,  ho\vever,  huve 
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I  llii^tratliiK  Ibe  »Itriatton  iu  ftiajjo  ''r  th«'  rltnt.  tbr  ilfrvMitloa  of  tho  tmusvena  di 
or  Ib«  Uioru.    (Afler  H««l«nl.) 


tho  cmivesitv  ()f  the  curve  and  the  tennion  of  their  fibres  reaulting  iVoni  u 
peraistenL  elfort  U»  maintaiu  the  botly  equilibnum.  After  a  tirne  the 
uuHcIea  oa  tbe  concavity  becoine  rigid  and  prominent  on  account  of  the 
HliorUtning  they  undergo,  but  os  a  rule  tbe  muscles  on  tlie  convex  aide  are 
the  NveakiT  t»nos. 

Vnrirdt^s  and  CauSes  of  ScoHosis. — The  causca  of  aoolioaiH  Uiay  be 
grou|ied  aa  follow8: — The  prediAjupsing  and  the  npproximatiDg. 

The  predisj)oaing  canses  aro  those  vvhich  are  oonstitutional,  »nch  as 
debility,  rickets,  ur  a  condition  of  lack  of  resihtanee  in  certain  of  the 
vertebra\ 
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Tlie  apin*)ixiniatc  causes,  \vhich  ure  rcallj'  Utral,  are  those  \vbich  disturb 
the  eqiiilibriuiii.  Tiiey  aro  vicioiis  positious  iu  KtaucUng  or  Bitting.  faultj 
attitude«,  eiupyemii,  inequality  in  tlie  length  of  the  liiubs,  imequal  iise  of 
one  arin,  torticollis  and  a^iligniatiHUi.  But  tliis  classification  doea  not  quite 
cover  ali  the  grtmnd,  and  tho  one  which  ia  Haggcst<*d  is  as  Ibllovv*«: — 

1.  Priman/. — (a)  Congenital  scoliosis.  {b)  Scoliosis  of  adolescence, 
inchiding  occuiialiou  scoliosis.  (c)  Rachitic  scoliosis.  (d)  Scoliosis  »»f 
nerve  origin,  c.(/.  scoliosis  i»chiatica,  and  that  form  of  sctjliosis  which  is  met 
with  in  locomotor  atax}%  Frialreich\s  dis<>ase,  and  8yringomyelia,  an<i  more 
oftnn  iu  infantile  panilvsia  In  inlantile  piralvsis  tliB  c()nvexity  of  the 
uiuve  18  always  toward  the  »ide  of  tlte  [»araly.sed  muscles,  and  this  forui  of 
nerve  disorder  is  produclive  of  a  most  intractable  variety  of  ncoliosis. 

2.  S^Miidui^. — (rt)  Static  scoliosis,  that  is,  distortion  due  to  fau!ty  posi- 
tiona  iii  .standiag  or  silting,  and  ineqnaUty  in  the  length  of  tlie  liinbs, torticollis 
and  astigiiiiitisrn.  (h)  .Scoliosis  due  to  ciL'iitriciul  uoutnictiou  of  the  cliest, 
such  as  enipyeiiia.  (c)  Scoliosis  iu  eonrection  with  nasfil  and  post-nasa! 
obstniction,  umi  such  as  is  seen  iu  \wll-prouounced  asUimatics. 

Tu  euLtrge  npou  these  hoadiuga :  and  comiueneing  with  the  Bcoliosis  of 
adolescence^  inrlinling  ootMipiLtiuu  Httulinsis.  It  is  conveuient  to  group  uuder 
this  heading  that  large  number  of  cascs  which,  conimenciug  in  childhood 
and  youth,  and  being  associated  often  with  muscular  debility,  are  induced 
or  aggravated  by  unsuitable  occnpations,  such  as  dressmaking,  nursing, 
iiarrving  \veightH  on  onr  arni,  ncedhnvork,  and  buok-lbldiug.  One  of  the 
most  IViiiLfiil  caitseH  ivS  loug  w^ho<)]  lionrs.  auil  fa;iUy  attitudes  in  silting  and 
\vriting,  and  Ihere  is  no  duubt  that  teacliing  children  to  write  the  Italian 
hand  is  responsible  for  niany  a  curvatnre.  Suuietimea  the  right  liand  and 
fitre-arm  are  on  the  tablo  gniding  the  pcn^  \vhik-  tlic  iingers  of  the  left  hand 
merely  tonch  tlm  table,  and  the  shoulder  is  depreasetl,  \vith  the  result  that 
a  rotatorr  eurve  to  the  right  is  prodnced.  At  other  times  it  is  tho  lett 
hand  and  fore-artn  %vhich  are  placeil  on  the  table,  and  the  right  arm  is  un- 
8Upi>orted  and  the  right  shotdder  is  deiireasifd.  and  then  there  is  rotation 
to  the  left.  Very  oftcn  tbe  faiilt  Uwt  is  in  the  ^vittcrn  of  the  desk,  and  to 
th^a  jioiut  fnrLher  allusiou  >vill  be  luade.  l)f  congenital  scoliosis  I  luive 
seen  throe  exaniples.  It  is  probably  due  either  to  intra-uterine  riekets,  or 
to  malpositiou  in  uicro.  Riokely  scoliosis  conies  on  very  often  lx?tween 
tha  firRt  and  second  y^rs.  The  dorsjil  curve  is  generallv  to  tlie  right.  and 
the  prognosis  is  not  at  ali  good.  The  lateral  eurvature  whieh  arises  from 
sciatica  is  distinctly  rare.  Soiaetinies  the  convexity  of  theluiubar  curve  is 
directed  to  the  allected  side  and  soinet-imes  a\vay  froni  it.  Static  scolioi^is, 
or  scoliosis  arising  from  aHynimetry  of  the  t\vo  halves  of  the  body,  is  iin- 
donbt«dly  tho  most  freqiient  form  of  ali,  and  no  opinion  .shonld  l»o  given 
u^iou  a  čase  ol  lateral  uurvature  uutii  caietul  iiuiisiuemeut.s  of  botli  npiter 
and  lower  extreniilies  have  been  taken.  The  habitual  posilion  of  the  lie^id 
should  be  oljserved,  and  it  is  often  advisable  to  have  the  chiUVs  eye>i 
exaniitied  \\n'  astigiJialisni.  Eiiipyenia  is  undoubtedIy  a  canae  of  verv 
intractable  lateral  curvatare,  and  the  woi'st  fonns  are  seen  aftcr  Estlandcr'^ 
Opera  t  ion. 

There  can  be  no  donbt  that  udenoids  and  Tiasal  *fbstruction  are  factors 
in  thu  production  of  latevaL  eurvature,  and  tlie  sequence  of  eventfi  is  as 
folluwa  : — A  eoiitraet.ed  idicst,  and  tben  anteru-pnsteriifr  cur\'ature  of  the 
sjiine,  with  untlue  flexion.  \Vith  tli  is  is  iussoeiated  ftHible  muscular 
development  on  account  of  the  iilsufhcient  aeratiou  of  the  blood,  and  then 
the  spine  is  just  in  that  condition  that  a  slight  detenuiiiing  cause  will 
make  it  sag  to  one  sidc  or  the  other. 
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Symp(oms  and  Courst. — Thr  symi»Ui!ii.s  umi  coursc  ut  th«  dlsease  fall 
into  penotls : — ' 

(a)  1'he  incipient  period  or  atage  of  onsec  {b)  The  sUge  of  develop- 
mcnt.  (c)  Tlic  stage  of  arreat.  (d)  The  stage  of  iniprovement,  or  as  Uio 
often  occurs,  the  sta^R  of  lionv  fixati(m  of  tlio  dpfnrmity. 

(a)  The  Incipient  Period  is  Itut  »liglitlv  marked,  aud  little  or  uo  notice 
\r  token  of  ftyiiiptoiiis  at  tliat  tinie.  l'aiii  is  m*  h  rule  abaeat,  although  a 
feeling  of  NvearfuesM  iu  the  hack  uiay  bo  complaiued  of,  A  careful  examiiia- 
tion  of  thfi  figui-o,  wliieli,  however,  is  very  Rcldom  made,  revcals  sli^ht 
elevatioii  of  one  slumld^r.  som*?  a.syiiiUietry  of  the  flanks,  projection  of  one 
hip,  or  a  faulty  hahit  of  standaiig  t^r  »itting. 

(h)  The  Stageof  Devtdoptnciil.  -  In  hoalthv  children  there  i.s  little  or  iio 
paiu,  biit  in  weakly  giris  the  ainuuut  of  puin  varies  conaiderablv,  uud  it  is 
interestiug  to  obnerve  that  the  uioet  fre(|iient  nite  of  ]taiii  is  UKually  jiist 
below  the  nt-apula  oii  the  convex  side  of  the  curve.  There  in  al»o  in 
nervous  patitmtH  a  g^»od  deal  of  diffust.Hl  pain,  WheQ  the  deformity  is 
considerable  aftd  of  old-standing,  nnich  pain  is  cansed  by  the  contict  of  tlie 
depressed  riba  with  the  iliac  crcBt  and  con8equeut  irritatiou  of  the  lateral 
braucheH  of  the  la«t  dorsjil  and  up^«:?r  thi-ee  lumhar  nervtta.  The  other 
sjmptoms  complained.of  diiriug  the  «tage  of  development  are  referable  to 
alterations  iu  the  position  of  tlie  viscora.  It  is  interesting  to  note  that 
there  are  certain  ages  at  whicli  inorease  in  8C<»Iic»8iH  often  occurn.  If  un- 
trejited  it  will  increase  sp(jntauL'ou»ly  up  to  the  age  of  L\venty-hve,  anil 
again  aboiit  forty  and  in  old  age.  The  niJijitrity  of  cases  niay  be  n»gardeil 
as  having  attained  the  maxiinuni  of  deformity  at  twenty-tive.  But  in  a 
sniall  pro|>ortion  of  caHes  aa  the  result  of  debilitr,  e8j>ecially  that  whicli 
occui;s  froni  freijucnt  child-lK?ariug,  a  recrudeaeence  otx'ura  bet\veen  the 
agoB  of  twenty-tive  and  forty.  and  in  a  siualler  uumber  of  caaea,  owuig  to 
the  failure  of  general  health.a  Rcoliosis  which  bas  been  4uie8C4?nt  for  thirt.y 
or  more  yearH  -^ill  comuience  to  increase.  aud  ciisea  have  l^een  rccorded  in 
which  such  took  plače  hh  late  as  the  8ixtieth  year. 

(c)  The  8tiige  of  Arrc.«<t. — This  may  !►«  reaehed  8{M»ntaneoualy,  oraa  the 
result  of  treatment,  and  may  occur  either  iu  alight  or  well-marked  časen. 
And  the  i>oRaibility  of  natural  arrest  should  alwaya  be  borne  in  mind,  for 
it  show8  that  acoliosis  is  not  alway8  so  serious  a  matter  as  it  is  aome- 
times  saitl  to  be.  The  other  olaHs  of  cjiatis  in  which  natural  arrest  occurs  is 
of  ijuite  a  dilTerent  as])ect.  The  scoliosis  is  Kxtr«iiie,  and  it  luia  cenatnl  to 
iuurease  siuipiv  iK^caiise  bonv  Bukyloaia  has  taken  plače  with  OBsificatiou  of 
the  ligaiuenta. 

(d)  The  Stage  of  Improvement. — This  never  occurs  8pontaneous]y.  but 
is  only  the  result  of  properly  directed  treatnieut.  It  is  rec*»gniaed  by 
observing  thr  gnidual  diminutitm  of  ali  the  signs  of  the  deforuiity,  espceiallv 
the  projection  of  ibo  ribs  on  the  convex  side.  and  the  acnuisition  of 
»ymmetry  of  the  Manks.  If,  ho\vever,  the  patient  bas  nevor  knjen  placed 
nnder  treatnient,  and  the  defonnity  is  progre^^sive.  thon  the  Hnal  stiige  is 
reaehed  of  anky]oRis  of  the  spine.  with  oaailiuition  of  the  ligainents. 

Morhid  AiuifoMff  (tiui  Pnthti{tenfsi$.~^'o\\o8\s  is  not  n  diseosc^  but  is  au  altera- 
tion  in  the  posilion,  shajH^.  and  tcxturo  of  the  spinal  structures  deptnident  nn 
long-continued  nr^^ssurti  and  twi.stinfc  in  ubnornial  ditti-tions.  In  cKtreme  rii-srs 
thr  lx«li*'ii  of  tlip  vi-rtebne  bot-onie  wt'd(ft*-sliafM'd  tovvanls  llie  sidt;  of  thi»  ucm- 
vexity,  and  in  thi«  clianKe  of  sliaj«  th«  iutervortohnil  dij*cs  partake.  The  bodies 
also  IjecoMie  more  detise  on  thf  ooueave  side,  and  (Kiteophyte8  niay  lie  Ket^n  ou  the 
e^lgenot*  tht*  articulatinK  »urfao-s.  As  the  result  of  torsioii  the  frrjnt«  of  the  Uulies 
show  olihi|ue  and  Hjnral  .stiiations  or  ridges.  Th?  »pinat  canal  is  altered  in  fth»|»e^ 
an<l  is  found  Ut  U'  inv>cularly  ovul.     C^onMdvmble  chunge«  oovur  in  the  himinivr 
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and  procejises.  The  splnous  processes  ufe  ileviateil  anil  directed  to  tlie  side  of  the 
coiicavity  ;  w!ulo  tlie  lamina',  iH*dicles,  artieular  and  transvtrse  procossfei,  ull 
Uiidergo  some  utropliy.  The  antorior  swnal  liganient*  bt-comes  displaoetl,  and 
upjiejirs  to  slin  to  the  concave  side  of  tne  eiirvo-  Vltimatel^'  it  niav  uiidergd 
ossitication.  Tfie  spina!  imisclos  underpo  considcrable  dcpeneratiou  from  disusev 
and  fattj  aiit|  iil>roid  cliaiiKes  occur  in  ofd  standiug  cases  wii.h  convpx  curve*  only. 
.Tlien;  havL'  buen  inanv  exiilanattuiis  advuiii^ed  ati  to  the  avtual  causatioii  of  lateriU 
curvature,  and  tliese  are  ali  set  forth  in  llie  various'text-lxioks,  and  tlieivfore  nt*ed 
not  l>e  iopeat<*d.  Judnon  of  New  Voi*k,  and  Bradford  and  Lojett  of  Hoslon,  liave 
c<inducten  several  exi>eriments  on  tlie  cadaver,  which  tt»row  a  groat  light  upori 
the  origin  of  kroliosis,  antl  to  »juote  the  lastineiitiinifM  autliors,  "the  effecU  of  the 
weiglit,  of  the  tlioi*ax,  head,  and  fihoulders  wuidd,  if  applied  in  a  vertical 
dii^ection,  bo  to  bend  the  spinat  eolunin  forwai-d  and  baekward."  Hut  ili  tlexible 
spinesthesuperiucuniimnt  \veightrarely  fallsdirectly  ;  and  tlieir  expmments  show 
tliat  vvlien  pressure  fidls  iibli(.|uely.  rolalion  of  the  vertebiie  take^  plače,  and  is  more 
uiarked  tliau  iateial  tlexiou.  Bul  the  givatei*  thf  antero- poste rior  curvature  of 
tlie  spine  tlie  gceiiter  ia  tju*  rotatinn,  and  tlie  gfeater  is  the  lateral  flexion.  Henct? 
in  tlexible  spines  scoHosis  or  rotatorv  cnrvatui-e  follovs,  Tliis  is  at  first  a  phvMo- 
logicAl  process,  but  it  subsw|uently  ueoonie^  by  the  nlteration  in  the  shape  of  tla- 
bones  and  a)t«red  prensure,  a  patliological  eliange.  Tlie  oiderof  events  is  \veaken- 
ing  of  the  spinal  ligaments  and  nuiKoIes  ot^curring  in  a  piitient  whose  cquilibriuDt 
is  not  perfeet,  and  this  is  folhnved  by  antero-posterioi*  Hexion,  rotAtion  uf  t!»e 
spinul  column.  and  l&cemi  (lexion. 


Frof^fiDsis. — A  comiiioii  idea  provail«  that  the  pati«nt,  if  left  tu  herself, 
will  "gro\v  out"  of  it,  but  experience  shovvs  that  such  casos  grow  iuto  it  rather 
tbau  out  of  it.  EiTors  iu  prognoais  are  commoii.  The  first  is,  that  the  de- 
formitv  is  of  thf^  inont  Horinus  nature ;  tiiul  the  second  is/that  it  is  a  trivial 
atVecition  and  ^vUl  be  outgru\vn.  It  umv  bf,  brietiy  said  that  rickt3ty  fif-oliosis. 
begiuuitig  lmHv  us  it  iloi^s,  aud  persisliug  nll  through  the  year8  of  gnjNvth,  ia 
apt  to  do  badiy,  aud  80  do  cascs  in  \vhich  therc  is  au  hereditary  hist^rv,  and 
those  Ibllouing  empyema  and  pleurisv  aud  iutautil«  paniljais.  The  later 
the  age  at  which  the  dGroTiiiitv  onninienees  the  hetter  the  progno^is,  for  tho 
nearer  ia  tlie  age  at  \vhitli  spoutauenuB  arresL  uiay  octnir.  If  ihe  luniilj 
health  is  \vull  maintaiiied  tho  prognosis  Im  liotter.  Pati^nts  \vith  \\m\ 
narrow,  and  yieldiug  spines,  who  grow  rapidly,  are  genei"ally  bad  subjects,' 
and  curvatures  high  up  iii  the  spine  are  troiihlesome  to  treat  on  accouut 
of  the  dirtic.ulty  nt"  giviug  eJlieient  HU]>port.  T(}  |H'.r8ist  in  an  iinsuitable 
occupatioii  uaturallv  luakes  the  proguosis  uufavourJible. 

FrcvaUion  and  Tnatincnt. — The  essentials  of  treatmeut  of  scoliosis 
— (rt)  To  prevenb  the  deformitv  if  threateued;  [h)  To  correct  it  Nvhea  pre-^ 
Bent;  (c)  To  inaintaia  the  corrL^utiorj. 

(a)  PrctcfUioH. — Careiul  attention  should  be  paid  to  ineasures  for  iiu- 
proveiaent  of  the  general  health  and  iiutritiitu.  AVeakly  and  towu-bred 
children  should  be  8cnt  away  into  the  cnuutrv.  and  general  loss  of  tone 
calls  for  uiaHaago,  the  use  of  the  tepid  batli  in  the  inoruing,  nioderate 
esereine,  and  fii[np!o  aud  sutlieient  diet.  (children  sulVeririg  fnnu  riekets 
or  adenoids  must  be  ut  onee  ]daced  under  treatuient.  Ali  hiultv  positions 
should  be  corrected,  and  suitablo  ehairs  and  seaLs  oriTered.  The  chief  ]>oiuts 
in  determining  the  8uitabiljty  of  ehairs  and  deska  inay  be  thus  enumer- 
ated: — The  baek  of  the  ehair  should  be  at  au  augle  of  120",  and  shaped 
BO  that  it  lita  tfie  huubar  and  dorsal  curves.  and  supi»ort«  the  whole 
spine.  If  tho  ehild  lie  ri>nnd-«houldered  the  back  of  the  chair  should  be 
Ciirried  up  sufficientlv  high  to  support  the  head  and  eervical  curve.  The 
seat  shnuhi  bc  of  the  same  dejtth  as  the  child's  thighs,  nr  «  iittle  less,  and 
about  tliu  leugtli  of  liis  legs  from  the  ^^round,  aud  shiiHjd  baek\vardft  at  an 
angle  of  10".  The  distunue  from  the  top  of  the  sesit  tu  the  top  of  the  desk 
or  table  should  be  one-eighth  of  the  height  of  a  girl  and  one-seveuth  tbat 
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of  a  boy.  To  ali  schoul  desks  a  comfortable  foot-rest  iuclined  at  an  angle 
of  20"  should  be  added.  • 

The  various  means  of  treatuient  for  the  correction  of  the  deforiuity  and 
the  raainteaanee  of  that  correction  are  as  follow8: — 1.  Treatmeut  of  a 
generiil  nature  directed  to  the  restoration  of  the  general  liealth.  2.  Ke- 
cumbenc)',  to  relieve  the  distorted  spine  of  the  8uperincunM>ent  weight. 
3.  Postaral  methods  which  teach  the  patient  the  assumption  of  correct 
attitudes.  4.  £xercises  so  planued  as  to  increase  the  strength  of  the  weaker 
muacles,  and  at  the  same  tirne  to  brlog  into  action  to  a  lesS  degreo  the 
uoruial*  ones.  With  the  exerci8es  inassage  can  be  advantageously  joined. 
5.  Methoilical  correction  of  tiie  curves  by  mauipulation  by  tlie  conibined 
eflbrts  of  the  patient  and  surgeou.*  6.  Artificial  aids  to  the  mainteuance  of 
the  erect  i>osition.  But  it  should  be  noted  at  once  that  such  aids  sliould  be 
avoided  as  much  as  possible,  and  the  more  physiological  methods  tried. 

There  is  no  doubt  that  those  cases  are  in  a  minority  where  any  one 
of  the  above  means  of  treatnient  is  alone  applicable,  aud  the  keynote  of 
successful  treatment  lies  in  a  judicious  combiuation  of  the  measures  enumer- 
ated,  due  čare  beiug  taken  to  see  that  ali  predisj^sing  causes  are  eliminated. 
We  \vill  8\teak  of  these  various  measuius  in  order. 

Iiecumbency  can  only  be  employed  to  a  liniited  extent,  and  most  cases 
will  not  requirc  more  than  one  to  three  hours  daily.  It  may  be  carried  out 
either  in  the  supine  or  prone  position,  or  in  the  lateral  position  \vith  a 
firm  pillow  ]»laced  bi^ueath  the  ribs  on  the  convex  side.  A  \Voltf's  sus- 
pen8ory  cradle  is  useful  f*>r  ciirrying  out  lateral  decubitus.  In  slighter 
cases  pjirtial  recumbeney  for  t\vo  to  four  hours  daily  is  suiiicieut,  and 
•  AVard^s  re(.;lining  chair,  adaptable  to  any  angle,  is  of  great  Value.  Postaral 
meth<Kls : — Ali  faultv  sitting  and  standing  should  be  corrected,  and  regular 
drilling  for  half  an  hour  daily  may  be  resorted  to.  Patients  who  habitually 
stand  at  eaae  should  have  any  shortening  of  one  leg  com])ensated  by  a  cork 
šole.  In  cases  of  primarv  lumbar  curvature  Volkmann^s  oblique  seat  is  very 
useful.  ExerciseH  are  of  the  groatest  value,  and  of  ali  forms  the  manipulations 
dcsignated  Stvedish  are  the  l»est  (see  article  "  Thekapeutics  "),  and  with  the 
exerciaC8  niassage  of  the  weakly  muscles  is  extremely  valuable.  In  additiou 
it  is  also  important  to  devulop  the  chest  as  niuch  as  ]>088ible  by  singing 
exerci8e3.  Dumb  bells  and  Indian  clubs,  are  spoken  highly  <»f  by  some 
vvriters,  but  they  are  ofton  uunecessarily  heiiYy..  Tretitment  by  8usi)en8ion 
from  two  pardllel  horizontal  bars  is  also  useful,  excejit  in  cases  where  the 
»pinal  muscles  are  weak.  Wheu  these  bars  are  used  the  hand  on  the  con- 
cave  side  of  tlie  spine  should  l)e  placetl  on  the  higher  bar.  Or  a  single  bar 
may  bo  s\vun<,f  obliquely,  aud  then  tlie  hand  on  the  conc^ve  side  is  placcd 
4>n  the  higher  part  of  it.  Methodicfil  corrfcti(m  by  manipulati(ni  is  useful, 
and  it  is  carried  out  as  follo\vs: — The  patient  lies  prone  on  the  couch  \vith 
the  arins  fully  extendcd,  and  the  couch  is  tilted  slightlv  at  the  head.  The 
attendant  then  pn*f»ses  on  the  c<mvex  ribs  in  a  din^-tiou  forvvards  and  to 
the  op|>osite  side  in  such  a  way  as  to  ]»ress  ali  the  prominent  ribs  in  succes- 
Mon  \vith  the  objt-ut  of  diniinishing  their  i>rojection,.and  w>  lesseuiug  the 
rotatioa  <if  the  vt-rtcbni'.  Of  ihe  various  Htip|Kjrt3  it  is  not  nece8Siiry  to 
HiHjak  fullv.  Sullice  it  to  mv  that  thev  iiud  their  ]tlace  in  tiiose  cases  in 
which  tli**  (leturuiitv  is  so  a<lvaiir(Ml  that  there  is  litthi  liojKi  of  reuiedving  it, 
but  of  ])n^v*!utin;^r  it  ^fttiii^'  \vorsf.  Little  childri^n  \vith  ricketv  curvatures 
are  hest  jilaccd  rccuiiilieut  and  carritMl  ahout  in  tho  \viL'kcr-tray  »Ifsi^ued 
by  \Viiliam  Adams. 

The  dailv  routiuv  for  a  scoliotic  iiatient  in  \vhoiii  tlie  dcfonnitv  is  fairlv 
\vell  marked  but  is  not  hxed,  and  8ho\vs  signs  of  Icssenhig  on  susiMSnsion, 
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■honU  be  as  foUovre : — A  tepid  bath  in  the  mcHning,  vith  ftv^JA^  of  tbe 
back.  After  break&st  manipalation  and  dzill  and  manna]  coneotioii  for 
aboat  twenly  minutoa  to  half  an  hour,  folIowed  hj  reat  far  half  an  honr; 
Ihen  maaaage  fot  aboat  fifteen  minates,  suooeeded  by  recnmbene^  and  oat- 
door  exeici8&  In  the  aftemoon  lecumbencj  for  one  or  two  himn^  and  if 
tiie  patient  iš  strong  enoagh  to  bear  it  ezercim  again  for  fifbaan  minntea 
When  the  mnadea  remain  peraistentlj  weak  a  hgfit  pair  of  spinal-BtaTa  may 
be  oalled  for ;  the  patient  feels  fatigue  in  attempting  to  hud  heradf  enot, 
These,  however,  shoald  be  disponsed  with  as  aoon  aa  pooBibla  Attempte 
have  been  made  to  rednce  latetal  corvatore  hj  th^  fonaUe  method,  bat 
the^  have  not  been  folIowed  bj  such  a  portdon  of  soooesB  aa  to  MiimfliiH 
thoDflelvea  to  general  approbation.  Finallj/  it  will  haf^pen  t^t^  in  spite 
of  ali  the  meroods  indicated,  oertain  casee,  espedallj  l^ose  of  paraljtio 
carrature,  will  get  steadilj  worBe,  and  one  is  obliged  then  to  empio^  soch 
sapports  as  poroplastic  jacketa. 


Spisal  Oaiies  or  Apipilar  Deformilj 

^pumifnu.  —  Angular  cuirature  of  the  spine ;   F6tts*  diseaae  of  the 
s^ne. 
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'    Definition.  —  A   inorbid  procesa    occurring  in   the  vertebrse  usoallj 
accompanied  by  absorption  of  bone  and  resulting  in  defonnity. 

^tiology  and  Caumtion. — Spinal  caries  occurs  generallj  during  the 
yejtr8  of  active  growth  and  esi)eeiiilly  in  earlj  childhood.  It  frequently 
follow8  exanthenLata.  From  40  to  60  \)qv  cent  of  cases  are  met  w£th  be- 
tween  the  lirst  and  the  fifth  veav,  and  then  up  to  the  age  of  twenty-five 
vearH  itH  incidence  rapidly  diminishes,  but  it  is  occasionally  seen  in  middle 
life  and  even  in  old  age.  It  is  seen  as  frequently  in  girls  as  in  boya.  There 
is  no  doubt  that  the  actual  cauKe  is  de^tosit  of  tubercle  in  the  vertebral 
cohimn  either  \vith  or  without  a  history  of  traumatism ;  but  the  injury  to 
the  btick  is  the  determining  cause  of  the  deposit  of  tubercle  in  that  region. 
The  writer  is  sceptical  as  to  the  existence  of  purely  traumatic  Potta'  diaease 
in  the  Hght  of  present  kno\vledge. 

Pathvlogieal  Anatovnj.  -^  The  region  most  frequently  involved  is  the 
dorsal,  particulai'ly  froni  tlie  oighth  to  the  t\velfth  dorsal  vertebrae,  while 
the  cervical  and  lumbar  regious  are  iess  frequently  affected.  The  part  of 
the  vertelira-  tirst  Jitt4u;ked  is  undoubtediv  the  hodies,  owing  to  the  influence 
of  tli«  ^<up^*rincunllKnlt  \veight  of  the  bodv  and  tlieir  cancellous  structure. 
In  childliood  oach  vertolna  has  an  epiphy8ial  plate  on  its  upper  and  lower 
Kuriiujo,  an<l  horo  the  diseasc  fro(iucutly  commences  as  a  tubercular  jiixta- 
epi|tliysitis.  Thencc  it  sjutiadK  to  the  intcrvertebral  disc  on  one  side  and  to 
tbo  h(Kly  on  the  other.  Oceusiouully  the  tirst  sign  of  caries  is  seen  at  the 
anterior  aspoct  bet\veon  the  anLt^rior  comnion  ligiiment,  or  the  disease  may 
comnionce  in  the  centre  of  the  hody  or  at  its  lateral  or  posterior  aspect. 
Again  it  niay  originate  In*  several  foei  in  different  vertebrje.  Barely  it 
begins  in  the  casto-\'ertehral  arlieulations  or  in  the  transverse  processes. 
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Tlie  disease  is  a  cariouH  process,  mid  the  lesion  is  always  accom]>anied  by  tbe 
formation  of  tiiberculur  granulation  tissue,  and  oue  of  the  Ibllovving  events 
may  happon :  (a)  The  granulation  tiftsiio  is  absc^rbed  as  fast  as  it  is  formcd, 
tlie  bone  diHap]>earing  gra»lually  \vithout  tl»e  iunujition  of  pUH  (caries  sicca), 
but  resulting  often  in  considerable  detbrnhty.  (6)  The  granulation  ti6«ue 
breaks  do\vu  and  absces-s  forma,  {c)  In  rajtid  cases  p*>rtion8  of  bone  of 
consideraJde  size  inay  be  is<jlated  by  rarefaction  and  form  aoi^uestra, 
ulway8  a  serious  event  o\ving  to  the  ivrsistent  suppuratiou  \vliich  eusues. 
{ti)  If  tlie  area  involve*!  is  a  «mall  one^  wdcareou8  degenemtiou  of  granula- 
tion tissue  takes  plače  and  an  ency8ted  nodule  forms  which  remains  harmless 
for  year8.  (r)  In  some  cajses  ossiiication  oeourH  m  tlie  intlaiinnatory  material 
and  nnkvlosis  of  the  affccted  vert>ebra'  folIow3. 

Thw  h^L(aments,  especially  the  anterior  common  ligament,  bccome  softened 
and  thiokened,  while  the  i>eriosteuni  on  the  Kurfaces  of  the  neighbouring 
vertebne  becomes  iuflamed,  and  occasionally  spiciilre  of  bone  are  throwu 
out  tthich  niay  8uVi.Hequently  serve  as  sii]i]iort.s  to  the  new  tissue  fornied 
across  the  chusm  at  tlie  site  of  disease.  Tlie  inimediate  reaull  of  de.stniution 
of  one  or  more  vertebral  liodies  is  angulai  deformitv,  and  it  is  the  appear- 
ance  of  this  which  «x'ea8ionally  leads  pfitients  to  seek  advice.  Ah  a  rule 
the  deformity  is  antero-posterior,  but  in  rapid  C4i.ses  conibincd  \vitli  thia 
there  is  lateral  deviation  of  the  spine;  and  this  is  doubtless  due  to  de- 
structiou  proceeding  more  rapid!y  on  one  side  of  the  vertebral  bodie«  than 
on  thfi  other.  It  is  iraportant  U>  recognise  lateral  deviation,  as  it  bas  been 
mistaken  for  Hcoliosis  just  <i8  in  the  same  \vay  as  stoliosis  \vith  projectin;? 
vorUihrai  haa  been  takoii  for  Potts*  disease.  \Vheu  considerable  eivjsion  of 
thu  bodicH  bas  ensuod  Lhe  leatures  of  the  latijral  deviation  are  merged  into 
and  lost  in  those  uf  the  general  defoniuty  of  the  eoluvin, 

The  estent  of  erosion  and  actual  destruction  of  the  bodies  varie8widoly. 
It  may  be  so  slight  that  little  or  no  deformity  is  i»nxluced,  or  it  may  be  so 
severe  that  the  up|»er  part  of  the  spine  will  Im»  found  at  a  right  aiigle  to.  the 
lo\vpr.  True  dislocation  nirely  occurs,  but  r»jerely  a  Itending  fnr\vaniB  of 
the  spine  at  the  site  of  disease,  and  witb  this  the  spinal  canal  is  ofleu 
widened,  although  the  sj»ace  for  the  spinal  tjord  is  limited  by  the  presence 
of  granulation  tissne,  so  that  compression-jiaraplegia  rosults. 

Antero-poi»terior  (hdormity  of  tdd  stauding  may  be  recognised  by  the 
follovring  charac-teristio-s ;  The  projectioii  is  rounded  and  bas  a  bursa  of 
considerable  ^ize  and  densitv  over  its  most  promineut  points.  In  advaneed 
cnacs — e^^cciallv  in  the  dorsjil  region — tlie  shonlder.s  are  elevat*^d  and 
droop  for\vard,  ilie  HtiTiium  is  promineut,  tbi;  ribs  are  uompresseii  from  side 
to  siile,  the  Hca])ula  rained,  the  ueck  shottened,  and  the  head  ia  thrown  for- 
wards  and  the  chin  is  unduly  promineut.  Alterations  in  the  position  of 
the  viscera  tike  plače,  and  the  \vriter  lia.^i  seen  the  aj)ex  beat  of  the  heart 
in  the  third  intorcoHtal  H|>aee  in  the  nipple  line.  Hilton  Fagge  drew 
attentiou  to  the  kiuking  uf  the  anterior  wall  of  the  thomcic  aorta  (see 
Fig.  1),  audwithit  tliere  \va^  Jissocialed  hy]>ertrophy  of  the  heart.  The 
lungs  bccome  eoinpressed  and  the  abdomiual  viscera  are  pushed  down- 
ward8. 

It  ia  essential  to  keep  a  record  of  the  deformitv  from  tirne  to  tirne,  and 
this  is  b<»st  efTected  by  taking  an  outline  of  the  projection  with  a  strijt  of 
sheet  lead,  and  tlien  marking  the  outline  of  the  curve  m  obtained  on  card- 
btiani,  and  cutting  it  out  to  the  patteni  so  dra\vu.  An  increiise  in  the 
degree  of  eurvature  may  occur  under  t\vo  eonditions:  Firstly,  w'heu  the 
deatructive  process  is  gouig  on  iiuiekly  in  the  boilies ;  and,  8econdly.  wheu 
active  diaease  ha.-*  eease<l  and  healing   is   taking .  plaee.  the  bodies  settle 
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dovvn.     And  then  a  further  developnteut  of  the  posterior  pmjection  maj 
t'o]lo\v,  urileart  the  8]ane  is  iirniierlj  supported. 

St/7npto7ti.s. — The  hist<ny  is  uot  asa  nule  verv  trustworthy,  but  careful 
inquiry  should  lie  riiiule  as  to  tlic  i»rosoTU'e  of*  i-ulienniloHiH  in  tho  thimly. 
Pain  is  preselit  in  the  mnjoritj  of  cases,  and  a  rharacteriKtic  ol"  the  }»aiu  of 
spinal  cMiries  is  thnt  it  in  folt  not  so  much  ovev  tho  site  of  the  disease  itaelf 
aa  at  ii  distance.  thut  is  to  Kay,  it  is  rcjlccted  |iain.  This  is  the  reverse  of 
\vl)at  obtains  in  so-onllcd  hyytoric«l  spine  aud  rai)\vay  8]>ine,  and  it  is  im- 
portant  to  lemeniber  U»ifr  ji^enuralisation.  Keflected  ]tiiia  assuinea  tlie  form 
of  headache  or  shooting  \mu\xh  in  the  avins  in  corvical  disettsc;*of  stcrnal 
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Pio.  1.  ^KinkiiiK  of  Uii' aorta  lil  »(»iiitil  carit"«.  *'3n:tioti  of  tlie  ajiiitrr  wliowlng  f*xtm%(vi*  rsrt««  nf  tho  vvi^lHl" 
with  augulu-  ileCnmittr.  Th«  liutt  fnur  'lifTnal  vrrtetini-  mit  vrtati/ illMmuvd.  thi*  t«ii>  luldillc  art>  u'3a^r\y 
(lestroy«>d,  fin<)  tlir  iMrtloim  uf  lli«  ilpi^T  »tiit  luner  )i*vv  fiiUcii  ItrK^^fio^  Tliv  (»Ihrr  ^unail  TMlebne  an> 
uIhu  utri-clinl  uu  theiraiitvriitr  (iiirrareH."    (Guy'>t  H(W|>ltnl  Mu)k>uni.  l'JVO.) 

pain  or  ncuralgia  in  the  side  in  dornal  dineiise;  of  stoniach-ache  or  girdle 
pain  in  dorso-hmibar,  and  of  grovviTi^  pains  in  the  himhar  form  of  the  aflee- 
tion.  It  is  hahle  to  iiK*rease  on  sudden  niovinnents,  and  0('xyisinnally  ni;^ht- 
etartH  occur.  1'iiin  nuiv  Vk:*  elioited  sonictimes  by  pressure  over  the  spinous 
processes,  and  iiiovi-iue.nts  of  Hexion  und  extpnHion  and  roUitiou  \vill  jilso  be 
painful.  The  niethod  of  jan-ing  the  spine  by  sudden  pressure  ou  the 
vertex  in  the  ereet  position  is  a  eniel  und  iinneces.sary  test.  A  suddea 
increase  of  pain  is  often  sviuptomatic  of  onset  of  abse^^ss.  increase  of  the 
defonnity.  or  the  coinmenceineiit  of  paralvsis.  But  \vhen  trc^itrnept  is 
eftectiial  the  HrHt  resuU  is  gradiud  derruaHe  and  hually  losa  of  the  jHii«. 
The  gfeneral  8yiijptoms ,  are  those  of  los«  of  flesh  and  inalaise.  want  of 


SPINE,  SUKGICAL  AFFECTIONS  OF 


319 


appetito,  slightlj  raised  temperature  in  thc  eveuing,  and  in  addition  cough. 
Djspncea  and  gastric  disorders  may  1k3  met  with  at  tbe  onset  of  the  disease. 
Dilatation  or  constriction  of  the'  pupil  has  been  observed  both  by  Charcot 
and  Gower8  in  cervical  caries. 

The  Signs  of  Spinal  Caries. — The  earlieet  and  the  most  important  of  ali 
is  rigiditj,  in  the  Hrst  place,  of  the  mii^cles  on  either  side  of  the  afTected 
area,  and  later  of  the  vertebnc  affected.  Muscular  rigiditj  can  be  deter- 
mined  by  pal^tation,  and  rigidity  of  the  affected  vertebrse  can  l»e  detected 


Fm.  *J.     CaiitH  nf  lin-  niiiin*.     rnin|tn*»i<iit  i'f  tli«  ri>nl  jiartlv  !■>■  »INjilMrcd  Im'Iii-  iiinl  iiaitlv  I-)- 
^raniilatioii  tisMi**..   ((iiivH  ll(w)iiUl'Mii!WMtiii.) 


by  directin*,'  the  paticnt  to  tlex  and  exleud  the  sjiine.  Tlie  (iHected 
vertehrae  \vill  tlien  bo  felt  to  uutvc  en  hloc,  and  not  in  succession.  In  more 
advanced  cases  the  rigi(lity  is  denionstrated  by  inviting  the  child  to  pick 
up  a  siuall  articlc  irom  tho  floor. 

In  disease  of  the  ]o\vcr  cervical  or  upper  dnrsiil  region  there  is  short, 
gnmting,  spiisinodic  respiration  due  to  the  »ttcnipt  to  jceep  the  cheat  and 
spine  as  rigid  as  ])ossihk;  and  so  to  avoid  ]>ain.  In  earlv  eases,  in  suspected 
disease  of  tho  dorsal  and  hniibar  region,  tiie  extensibility  of  the  spine  may 
be  tested  by  laving  tli«  putient  on  liis  faee,  and  then  gently  lifting  the  feet 
from  the  couch  and  notiug  the  anionnt  of  e.Ktension  in  the  lunibar  part  of 
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can  obtain.  In  these  eventa  the  outlook  ie  by  no  means  very  serious,  and 
many  jiatient«  recover  entirelj,  and  l»ccoine  vigorous  men  and  wonien.  But 
far  difierent  ia  it  for  the  children  of  the  poor,  who  are  often  untbrtunately 
unablo  to  command  aH  these  attentions.  Too  often  the  disease  assumes  a 
retrograde  farm,  and  abacess  or  general  tubercle  followH.  Tlie  actnal  per- 
centage  ui  recovcries  is  didkuilL  to  estiraate,  ftiuoc  the  ciises  must  hn  \vatched 
through  80  loug  a  period.  But  Neidert  iuvestigaUid  thirty-oue  cases,  aud 
the  average  age  at  the  tirne  of  death  waa  forty-nine  and  a  half  years. 

Treatnunt. — In  spite  of  the  severe  nature  of  tlie  diBease,  cure  may  often 
be  ettected,  eapecially  if  the  čase  conies  under  skilled  observation  in  ita 
earlier  stagea,  and  deforuiity  iuay  aud  should  be  preveuted.  The  metliod  of 
cure  is  by  ankylosis,  and  when  the  disease  is  treated  early  and  thoroughly, 
and  the  number  of  vertebnc  affected  is  snifill,  the  patieut  recovers  \vith  a 
very  uaeful  hack.  The  trefitnient  may  ext<?nd  over  year8,  and  the  wriber  is 
disposed  to  thiiik  tliat  its  duration  is  often  Hhort>er  than  is  require<l,  and  for 
want  of  continued  supervision  many  cases  rela}>se. 

The  general  treatment  is  compriaed  in  fresh  air,  sunshine,  regular  and 
plentiful  food. 

Locai  Treatment. — The  principles are  throe  in  number:  (a)  To  keep  the 
spine  as  stili  as  postjjble,  and  to  plače  it  luidor  the  best  circumstances  for 
heahag;  (6)  to  remove  the  weight  of  the  upper  part  of  the  body  from  the 
diseased  vertebrie ;  (c)  to  preveut  the  occurrence  of  deformity,  and  if  de- 
formity  has  occurred,  to  endeavour  to  docrease  it  To  carry  out  these 
principles  we  have  two  methods  at  our  dispoaal,  recumbency  (and  with  this 
may  be  combined  methoda  of  gradually  estending  the  spine,  if  there  be 
deforniity).  and  the  use  of  retentive  apparatus. 

The  indicafioTis  for  recumbcncy  are  aa  follow8:  in  ali  acute  cases, 
wben  on  emiiloying  the  palm-preasure  tost  to  the  back  it  is  found  to  jield 
anteriorly,  aiso  when  abscess  and  paraly8i8  are  threatened,  and  particularly 
in  cases  of  severe  cervical  and  lower  lumbar  caries.  In  children  recumbenoj 
may  be  reaorted  to  with  lesa  danger  to  the  general  health  than  in  adults. 
The  imuiediate  effects  are  good,  the  paiu  disapjtejirs,  the  nervous  irritability 
is  la^^t,  the  face  loees  ita  anxiou8  aspect,  and  tlie  patient  puts  on  flesh.  The 
disadvantages  of  recunibency  can  be  combated  by  keeping  the  patient  in 
the  freah  air.  It  is  difficult  to  s}Deak  of  the  duration  of  recumbency,  and 
each  uase  muat  be  judged  on  ita  nierits.  But  it  uiay  bo  said  that  when  the 
patient  becomes  restless,  movea  liis  arms  and  legs  freely,  and  attempts  to 
turn  over,  and  can  do  so  withotit  pain,  then  the  tirne  has  arrived  for  the 
child  to  sit  up  with  proper  supports.  The  objeets  of  simple  recumbency 
have  been  stAteti,  but  the  removal  of  intnivertebral  presaure  is  desire«!  also, 
and  this  can  be  accompHshed  by  arching  the  back  forwards  at  the  site  of 
diseaae.  A  very  efiicient  apparatus  ia  the  gas-pipe  frame,  which  wa8 
originELlly  designed  by  Schapps  of  New  York,  and  has  been  improved  by 
Bradford  and  Lovett.^  If  the  spine  is  place<l  in  the  ertended  jx)aition,  there 
is  no  neceB8ity  to  apply  weight  extenHion  either  to  the  head  or  to  tlie  feet. 
But  in  little  children  it  is  neces3ary  to  prevent  movement,  and  for  this 
purpose  a  Fi8her'8  bed  frame  an8wer8  admirably.  Phelps  of  New  York  has 
designed  a  special  box  arrangemont  for  cases  of  spinal  caries  in  the  poorer 
Glasaes,  but  although  UBeful  for  carrying  them  about,  it  is  by  no  means 
8ightly. 

When  the  surgeon  is  satisfied  that  the  severer  symptoms  have  8ul>Bided. 
tho  apine  is  firm.  and  the  f»08aibihty  of  abscesa  or  other  compIicAtions  is 
Blight,  it  is  well  to  adnpt  a  c^imbination  of  the  methods  of  jnirtial  re- 
'  OrtAi)jKBd%e  Surfferyt  2s(l  edition,  p.  42. 
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oumbeiicy  and  fisation  appliances.  Ali  coniplicabed  airangements  are  to 
be  avoided  as  much  as  possible ;  in  the  plaster  of  Pariš  jacket  properlj 
applied,  to  some  extent  in  the  poroplastic  jackut,  and  in  a  Tajlor'«  brace  of 
the  latest  model,  most  of  the  needful  requircments  are  fulfilled.  Brietlj, 
these  are  that  every  apparatus  muut  tirmly  tix  the  aite  of  disease,  that  ali 
weight  muBt  be  taken  ofif  the  affected  region  by  transference  of  pressiire 
from  diseased  to  healthv  parts ;  the  apparatus  uiust  be  comfortable,  cleanlr, 
and  removable,  and  pressure  on  the  skin  and  chating  must  be  avoided.  11" 
the  apparatus  is  incspmsive  and  ean  be  readilj  applied  by  the  snrgeon,  the 
greater  is  its  merit.  Takiug  a  čase  of  dorsal  caries  lliere  are  three  fixa- 
tion  pointB :  the  pelvis,  the  site  of  diaease  behind,  and  the  depression  in  front 
between  the  chest  and  the  shoulder-joint.  And  from  the  latter  points  the 
forward  push  of  the  iipper  part  of  the  body  can  l)e  restrained. 

An  important  queation  is,  When  may  treatment  be  dispensed  with  in 
Bpinal  caries  ?  The  absence  of  pain  is  no  test,  since  pain  naturaUy  ceases  if 
a  supi>ort  be  worn.  Biit  if  jMiin  ensues  on  removal  of  the  support,  the  jacket 
must  be  put  on  again.  Then  if  the  deformity  has  remaincd  8tationary  for  a 
year  or  cwo,  the  support  niay  gradually  be  dispensed  with  uuder  careful 
8Ui>ervision.  But  in  ali  cases  it  should  be  rememben^d  that  if  the  cur\*ature 
be  at  or  immediately  above  the  eighth  dorsal  vertel'ra.  axillary  crutches 
and  shoulder-straps  should  Le  used,  and  if  it  be  above  the  tifth  dorsal 
vertehra,  a  heati  support  must  be  added  to  the  spinal  one. 

Tke  CompiicaHoTis  o/  Spirial  Caries. — The  most  important  are  abecesa, 
compression-paraplegia,  and  deforniity. 

Spinal  Abscess. — The  tendency  to  the  formation  of  abacess  is  greater  the 
lower  in  the  spine  the  disease  occurs.  And,  roughIy,  it  may  be  said  that  in 
out-]>atient  praotice  about  one  caee  in  ten  developn  an  absceaa  Hut  the 
earlier  the  treatment  is  begun,  and  the  more  etliciently  it  is  carried  out,  the 
less  liuble  are  abscessea  to  foriu.  Yet  it  must  not  be  asaumed  that  the 
occurrence  of  abscess  is  evidence  of  incomplete  treatment.  for  in  many  cases 
an  abscess  cannot  l)e  avoided.  In  the  cerNical  region  wheu  an  abscess  forms, 
the  direcfcion  the  pus  tukes  depends  very  largely  upon  the  relation  of  the 
Buppurative  focua  to  tho  deep  cervical  fascia.  Thus  pus  may  pass  directly 
forwards,  and  form  a  i)ost-pliaryng<;'al  abscess  with  ils  dangerous  train  of 
Bymptoms,  or  it  niay  jmss  LitBrn,lly  and  H]tpear  at  the  anterior  margin  of  the 
trape/jus,  or  direcLly  backvvanis  and  appear  on  either  aide  of  the  vertebne. 
Sometimea,  however,  it  tnicks  downwards,  enters  the  posterior  mediastinum, 
and  opens  througli  an  intercostal  space  posteriorly.  Pus  formed  in  the 
dorsal  region,  if  it  conie  from  tlie  upper  or  mid  cU»rsal  spine,  appears  as  a 
dorsiil  abscess  foHowing  Ihe  course  of  the  i)osterior  branches  of  the  inter- 
costal arteries.  If  pus  arisea  in  the  lower  dorsal  vertebne,  it  passes  beueath 
the  ligamentum  arcuatuni  inteniuui  and  forms  a  psoas  abscess.  If  it  ai*isea 
in  tlie  doi-so-lumbar  and  lumbar  region,  it  may  give  rise  to  either  a  psoas, 
lunibar,  iliac,  or  i)L'lvic  abscesa,  and  its  course  is  dependent  upon  the  rela- 
tion of  the  buppurative  focus  to  the  attachmentaof  the  lumbar  fascia.  The 
contents  of  the  abscess  vary ;  sonietimes  they  are  serous,  or  sero-purulent 
fluid  with  caseous  raosses.  In  old-standing  cases  the  contents  are  cheefty, 
and  in  ahnost  ali  ciuses  fragments  <if  carioua  and  ncorotic  bone  are  found. 
Tlie  future  course  of  an  abscess  is  variable,  but  the  great  poiut  is  to  prevent 
it  bursting  spontaneou8ly  and  \vithout  autiseptic  precautions,  beeause  the 
abscess  track  may  become  soptiu  and  persistent  suppuration  ensue.  The 
que8tion  of  spontaneoiiH  absorptiou  arises,  and  there  is  no  doubt  that  some 
of  these  abaccBses  become  smallor  in  size,  but  this  is  due  to  absorption  of  the 
more  fluid  contents  of  the  abscess  sac,  lea\ing  behind  a  reaiduum  of  cbee8y 
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or  calcareous  material,  in  which  numerous  tubercie  bacilli  can  oocasionallj 
be  detected. 

Treatment. — The  methoda  of  treating  Bpinal  absceas  are  manj,  and  they 
are  the  foUowing: — The  expectaut,  hj  aspirutioa,  incision  aud  draiuage, 
inrision  and  cleausing  of  the  cavity  and  eevving  up.  The  method  which 
the  writer  haa  puraued  for  thii  last  K  ve  jears  in  the  treatment  of  these 
cases  ia  as  follovvs : — Ali  cases  of  spinal  abacesa  ahould  bi*  placed  at  reBt  and 
carefully  watched,  and  sometimee  it  happene  that  the  abeccBB  spontaneou8ly 
dimioishes  in  size.  and  it  is  better  to  let  it  alone.  But  if  it  steadily 
inoreases  in  size.  it  is  well  to  wait  until  it  coraes  to  a  point  easily  accesaible 
to  treatment.  Take,  fr»r  example,  a  psoae  abaceas  which  appeara  above  and 
below  Poupart'8  liganient.  Wht*n  the  abscess  is  appn>aching  the  sub- 
cutaneous  tissues  it  should  be  opened  in  at  leiist  three  or  four  places, — one 
incision,  if  possible,  being  in  the  lumbar  region,  one  in  the  iliac  region.  and  one 
l)elow  Poupart'8  ligament.  The  contents  are  then  evacuated,  and  the  abscess 
sao  is  thoroughly  wafihed  out  with  steriliaed  watcr,  aud  cleaused  aud  dried 
\vith  sterilised  spongfs.  Either  iodoform  emulsion,  or  better  stili,  a  solution 
compoeed  as  foIlow8 :  Menthol  7)j.  dissolved  in  3J.  of  alcohol,  and  then  added 
to  one  pint  of  glyw.nne  and  wg1I  mixod,  sliould  be  injected,  and  the  sides 
of  the  absceaa  cavity  well  rubbed  with  it.  Tlie  exce8a  of  the  meutliol 
solution  is  then  removed,  ali  the  apertures  immediately  stitched  up,  pressure 
pads  placed  along  the  courae  of  the  abscess  cavity,  and  firm  bandages  applied. 
Vcry  often  the  abscess  heals  by  primary  union,  but  occaaionally  it  happens 
that  a  little  tiuid  collects  beneath  one  of  the  incisiunn,  and  can  be  evauuated 
a8eptically  later.  \Vhen  the  ehild  is  kept  at  rest  no  further  trouble  enaues 
from  the  abscess  if  the  čase  be  tuerely  one  of  cariea  But  if  necrosis  is 
going  on  in  the  vertebrae,  a  re-collection  of  pus  must  be  looked  for  which 
must  bo  treated  on  the  same  lines. 

Compression-parapUffia. — It  oecurs  sooner  or  later  in  about  one  in 
eight  cases  of  spinal  disease,  but  fortunately  is  by  no  means  a  prominent 
complication  in  most  instances.  It  is  not  due.  except  in  rare  instances, 
to  direct  pressure  of  bone  ou  the  spinal  cord,  but  it  arises  from  the  preaence 
of  granulation  tissue  in  the  8j>inal  canal,  or  is  due  to  the  formation  of 
intraspiual  abscess ;  or — as  the  writer  believes — the  most  frequent  cause  is 
the  tbickening  of  the  membranes,  a  tubercular  pachymeningitis.  With 
reference  to  pressure  on  the  cord  by  pus,  it  is  a  very  true  ol)servation  that 
abaoess  and  comprossion-paraplegia  are  verj  seldom  associated,  and  further, 
that  if  an  abscess  makes  its  appearance  the  nerve  sjmptom^  subside.  Un- 
fortunately,  vfhen  paralysis  has  esisted  for  some  tirne  ascending  and 
deacending  degenerations  set  in.  Tbe  {»araljsis  Ls  uBuaIly  bilateral.  It 
atfeots  the  legs  generallyf  although  tbo  arms  may  suSer  later,  or  both  inay 
be  ]>aralyR04l.  Its  onset  is,  as  a  rule,  gradual,  uccasiona]ly  sudden,  and 
Sir  William  Gower3  mentions  the  case^  of  a  child  aged  three,  a  suffarer 
from  disease  of  the  cerviciil  vertebrce,  who  lost  the  power  of  moving  the 
legs  in  the  course  of  twenty-four  hours.  During  the  second  day  the  left 
arm  hecaine  paralysed,  and  at  the  end  of  a  wtnik  the  right  arm. 

The  effect  of  the  peripachjmeningitia  on  the  spinal  cord  itself  is  as 
follows : — It  suffers  6low  compression  and  becomes  much  narrowed,  even  to 
tbe  aize  of  a  gooee  qaill  or  less,  and  then  it  undergoes  myelitic  softening, 
which  is  foIlowed  by  increase  of  the  neuroglia.  sclerosia,  and  ascending  and 
deacending  degeueratiou.  At  the  same  time  the  nerve  roots  sufier  from 
pressure  and  6xudatiou  of  new  material  mund  them. 

Simptomi  of  Comprestion-paraplegia. — These  necessarilj  vary  with  the 
^  DištoMš  of  N*rvo%t4  Syium^  2Dd  edition,  vol.  L  p.  347. 
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site  of  disBOHt^  The  onset  is  in  some  cases  veiy  Hudden,  and  is  due  tben 
either  to  displaced  bone,  rupture  of  a  blood-vesael,  acute  mjelitia,  or  tuber- 
ciilar  meningitia  As  an  instance  of  acute  onset  another  čase  of  Sir 
William  Gower8  maj  be  quoted:  "A  woman,  aged  forty-five.  who  had 
suftered  frora  pain  in  tbe  spine,  one  day  sneezed  violentlj  three  times. 
and  iuimediately  felt  '  pius  aud  needles'  in  the  right  knee  and  foot.  The 
right  leg  became  povrerless  during  the  next  three  days,  the  left  leg  followed 
suit,  and  at  the  end  of  8ix  week8  both  legs  were  motionlesa  She  died  eix 
monthfl  later."  The  8ymptom8  may  be  best  anranged,  not  in  the  order  of 
their  ouset,  but  froiu  a  fiuictional  point  of  ^•iew. 

(a)  Motor. — The  patieut  complains  of  being  tired  easily,  and  the  legs 
begin  to  drag  and  the  toea  to  catch  in  walking.  Then  follow  losa  of 
eqiiilibriiim  and  inahility  to  move  the  lower  extremitiea  If  the  diacase 
is  in  the  cervical  regiun,  the  arms  suiTer  before  the  legs. 

(6)  Sen8ory. — The  most  usual  sign  of  onset  is  a  girdle  pain  due  to 
irritation  of  the  nerve  roota  Oftentimes  there  is  no  aniesthesia,  for  sensa- 
tion  is  at  times  present  when  motion  is  lost.  Aniesthesia  dolorosa  in 
pfttches  ia  not  uucominon. 

(c)  Retlexes. — The  superficial  oues  are  exaggerated,  aud  so  too  are  the 
deep,  especially  of  the  knee  and  ankle,  but  when  degeneration  has  set  in 
they  are  lost. 

(d)  The  Sphinctera — Incontinenco  of  urine  and  freces  occur  in  severe 
cases. 

(e)  Trophic. — Tbe  affected  muscles  waste  and  reaction  of  degeneration  is 
more  or  less  marked.  Before  wasting  occurs,  distinct  spasm  of  muscle  is 
found,  notab]y  if  the  disease  is  in  the  dorsal  region.  Acute  bed-sores  are 
not  uncommon. 

(/)  Vaso-iuotor. — The  liiubs  are  often  oold,  and  sometimes  perspire  per- 
8ifltently. 

(jf)  Special  to  Varioua  Regions. — In  the  cervical  region  the  pupil  may 
bo  dilated  or  contracted,  and  8weating  of  one-half  of  the  forehead  may  be 
marked.  In  the  dorsal  region  tbe  interoostal  musoles  are  aflected;  and  in 
the  lumbar  region  the  knee  and  ankle  reflexeB  are  lost. 

Prognods, — A  vory  large  proportion  of  these  cases  reoover  under  treat- 
ment  by  recumboncy  and  vrithout  operation.  The  number  is  said  to  vaiy 
betweeii  55  and  83  per  cent,  and  some  cases  have  had  four  attacks  and 
many  three  attacks  with  a  good  recovery. 

Treatment — The  treatment  is  of  two  kinds,  conservative  and  operative. 
The  expectant  or  conservative  plan  of  treatment  ia  undoubt<:dly  the  best, 
and  its  proj^nosiB  is  exceediugly  good.  It  uecessitates  complete  rcst  in 
bed,  with  exten8ion  of  the  spine,  by  weights  applied  to  the  legs  and 
counter-extenBian  of  the  ahoulders  and  the  neck,  or  by  the  use  of  the 
coavex  couch  of  Bradford  and  Lovett,  or  by  means  of  a  suspension  couch ; 
and  the  tirac  needed  for  roeovcry  varies  from  a  few  wceks  to  fifteen  to 
ei^hbeen  niouths.     Bed-sorea  should  be  carefully  guarded  agaiust. 

Treatment  by  operation  is  either  by  forcible  extension  of  the  spine  or 
by  laminectomy.  Of  31  cases  in  which  paraly3i3  was  present,  17  were 
rehoved  by  forcible  exten8ion,  4  werc.  partially  relieved,  2  were  unrelieved, 
and  no  stateraeni  waa  mode  aa  to  the  paraly8i8  in  8  cases.  But,  un- 
fortunately,  there  ia  no  iuformation  as  to  whether  any  attempts  to 
relieve  paralysis  by  this  method  were  fatal.  If  prolonged  treatment 
by  recumbency  and  by  forcible  extenBion  fail,  theu  it  is  necessary  to  con- 
sider  the  propriety  of  laminectomy.  The  statistics  of  this  operation  are 
not  very  reliable,  because  it  is  not  distinctly  stated  in  how  many  caaes 
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the  treatment  by  recumbency  had  been  tried  And  knowing  thc  great 
probabilitj  of  caees  recovering  spontaneouslj  in  that  way,  it  is  justinable 
to  Burmise  that  stime  of  the  laminectomj  coses  would  have  recovered  with- 
out  the  operation.  This  remark,  however,  can  only  be  applicable  to  the 
minority  of  recorded  cases.  Laminectomj',  however,  can  onlj  be  considered 
as  a  remote  hope.  The  riska  of  the  operation  are  very  considerable.  Of 
75  caaea  collected  by  Lloyd  29  died,  and  in  58  surviving  cases  there 
were  20  recoveriea,  7  were  improved,  and  in  8  no  good  result  followed. 
So  that  the  prognoais  of  the  operation,  both  as  to  the  possible  cure  of 
the  disease  and  as  to  life,  is  hj  no  means  good,  and  it  is  not  applicable 
to  those  cases  where  sjmptoms  of  exten8ive  degeneration  of  the  cord 
are  found. 

Deformihf, — Deformity  may  be  called  a  complication  of  spinal  caries, 
and  is  by  no  means  a  neces8ary  reeult  of  the  disease.  If  cases  are 
recognised  and  treated  from  the  first,  it  is  not  too  much  to  say  that  little 
or  no  deforuiity  ahould  appear.  But,  uut'urtuuately,  siiuh  au  ideal  reault  is 
not  alway8  postuble.  The  amount  of  del'unuity  varies  from  a  eliglit  pro- 
jection  of  a  spinous  procesa  to  a  prominence  implicating  the  greater  part  of 
the  dorsal  and  luiubar  region.  The  amount  of  derormity  depends  upon  the 
degree  of  destruction  in  the  vertehral  bodies.  It  alm  has  a  diroct  relation 
to  the  thoroughnesa  of  the  treatment.  By  insiatiug  upon  early  and 
sufficient  recuml»eucy  vvith  the  spine  in  a  fuHy  exteuded  position  liealing 
will  often  take  plače  in  a  most  8atisfactory  manner.  The  only  diDiculty  is 
to  niaintaiu  this  corrected  position  by  suitable  Hupports,  the  usual  errore 
being  that  the  supports  are  neither  firm  euough  nor  carrie<l  suf!iciently 
high. 

RectificatioD  of  the  deformity,  or  forcible  correction  of  the  spine,  has 
been  revived  by  Chi^tault  of  Pariš,  and  largely  practised  by  Calot  of  Berck- 
sur-Mer.  Chipault  win;d  tlie  spinoua  processes  togothcr,  a  niethod  which 
wa8  first  described  by  Hadra.  Contrary  to  anticipation,  forcible  correction 
of  the  spine  is  not  attended  with  so  much  risk  as  is  suppoaed.  and  rectilica- 
tion  has  been  successful  in  relieving  patienta  of  paraplegia.  Accidents 
have  been  recorded,  such  aa  rupturo  of  absceasce,  nipture  of  the  pleura,  and 
the  onset  of  acute  tuberculosis.  In  a  pai>er  w]iich  Meeara.  Jones  and 
Tubby  read  at  the  Clinical  Society  in  1901,*  of  99  cases  which 
had  been  watched  for  over  three  year8,  the  number  of  deaths  n-as  not 
greiiter  than  that  ordinarily  occurring  in  Potta'  disease ;  while  the  number 
of  cases  of  paraplegia  cured  contraated  very  favourably  with  the  reaults 
obtaioed  by  Ianiinectoaiy.  Bradford  and  Lovett  have  collected  together 
610  cases  recorded  by  twenty-nine  operators.  Twenty-one  deaths  were 
reported,  but  no  caae  ahovred  effectual  effort  at  repair  in  the  sense  of 
bridging  over  the  gap,  one  being  examined  two  and  a  half  year8  B»l)8equently 
to  correction.  Thirty-one  cases  had  paralyaiB  previou8ly,  and  17  were 
relieved.  The  eflect  on  the  deformity  was  aa  folIow8: — Of  229  cases 
where  this  point  is  stated,  complete  correction  vras  obtained  in  119,  in- 
complete  in  94,  and  no  gain  occurred  in  16.  The  reault  three  montha 
later  was  as  foUowH : — In  G6  cases  there  was  no  relapae  in  17,  some  relapse 
in  44,  and  total  relapse  in  5. 

While  the  operation  is  an  easy  one,  and  often  requiring  very  little 
force,  and  while  the  immediate  results  are  bo  sati8factory,  the  greatest 
difficulty  is  experienced  in  maintaining  the  correction,  and  no  one  ahould 
iindortake  a  caae  who  is  not  prepared  to  see  it  at  least  once  a  month  and 
watch  it  keenly  for  several  year8.    In  many  cases  no  ancesthetic  is  required, 

*  Soa  CZin.  £«&  Trans.  1000. 
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and  it  is  astonishing  with  what  ease  an  apparentlj  firm  projection  yield8 
to  nianual  pressure  wheii  the  patient  is  fully  cKtended.  Goldthwait  of 
Boston  emplovH  a  special  framo  with  a  mechanical  contrivance  for  gradu- 
allj  exerting  pressure,  and  so  reducing  the  deformitj.  An  important 
point  is  that  not  too  mucb  should  be  attempted  at  one  sitting,  and  it  is 
better  to  do  a  little  at  a  tirne,  leaving  intervals  of  at  least  a  month 
between.  A  judicioua  eelection  of  cases  is  a  matter  of  the  greatest  import- 
ance,  and  the  following  should  be  excluded: — Those  presenting  a  very 
large  degree  of  old-standing  deformitv  where  it  is  evident  that  ankjloais 
has  ,taken  plače.  Adults  are  not  favourable  subjects  for  the  treatment, 
nor  Bhould  it  be  attempted  if  abaceas  be  present,  on  account  of  the  danger 
of  rupturing  the  absceas  walL  If  active  tubercle  ejtist  el8ewhere,  operative 
treatment  of  this  kind  is  precluded.  Cervical  and  high  dorsal  cases  do  not 
give  satisfactorj  results.  On  the  other  hand,  favourable  cases  are  those 
occurring  in  children  and  adolescents  where  the  curvature  is  not  of  very 
great  size  and  ia  recent;  where  no  signa  of  tuljercle  are  present  elsewhere, 
the  general  health  is  fair,  and  the  child  can  be  adequately  superviaed  for  a 
long  period  afterward8.  Other  thinga  being  equal,  compression-paraplegia 
not  }ielding  to  recumbencj  is  a  distmct  indication. 
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LouDOSis  ia  an  exaggeration  of  the  normal  lumbar  ciirve.  It  is  found 
norraallj  in  women  of  some  races — and  in  almost  ali  cases  where  the  abdomen 
is  distended  by  fat,  ascitic  Huid,  tumours,  or  pregnancy.  Lordosis  of  paralytic 
origin  is  associated  with  pseudo-hj^iertrophic  paraly8is,  progresaive  muscular 
atrophy,  and  occasionally  acute  anterior  poliomyeliti8,  A  compensation 
lordosis  is  met  with  in  congeuital  hip  displacement.  in  acquired  hip  discase, 
and  in  coxa  vara.  It  is  also  faund  in  children  the  subjects  of  rickets, 
because  the  heavy,  pendulous  abdomen  require8  a  certain  counteracting 
force  in  the  spine  to  inaintaiu  the  upright  position.  Spondyloli8the8iB  also 
produces  a  condition  of  lordosis.  And  tliere  is  a  class  of  cases  occurring  in 
infants  in  which  the  head  ia  retracted  and  the  jiosterior  cervical  muscies  are 
rigid.  Such  cases  are  often  niiat-aken  for  meningitis,  but  they  are  reflex 
and  due  to  injudicious  feeding.  Tbe  treatment  of  lordosis  depends  upon 
the  cause. 

Kypho3Is,  not  due  to  caries,  may  be  classilied  as  followB:  —  (1) 
Kypho3ifi  of  Jnfancy  due  to  feeble  muscular  development  and  ricketa; 
(2)  Kypho8LB  of  childliood,  due  to  rickets,  acute  anterior  poliomyelitis, 
pseudo-hypertrophic  muscular  paraly3is,  hereditarj'  hump-back ;  and  it  is 
also  met  in  association  with  chest  deformities  ansing  from  adenoids  and 
nasal  obatruction ;  (3)  Kypho8i3  of  adolescence  or  round  shoulders ;  (4) 
Kypho3is  of  adult  life,  due  to  (a)  oGcujmtion,  e,g.  in  cobblers,  tailors,  and 
porters,  {h)  muscular  and  gonorrhceal  rheumatism,  (c)  arthritis  deformans, 
(d)  osteitis  deformans,  {e)  osteomalacia,  (/)  progressive  muscular  atrophy, 
and   (</)   bronchitis  and   emphysema.      It   wilf  therefore   be   seen   that 
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the  cauBeB  are  verj  diverae.  In  infantB  and  very  joung  children  rickets 
causes  ao  mucb  weakaes8  that  they  are  uuable  U>  sit  upright.  Wlien 
the  čase  is  very  severe,  and  the  back  almoat  powerle88,  the  child  sbould  be 
nursed  a«  much  na  possible  in  a  reoliuing  positiou,  or  carried  about  in  a 
padded  wicker  tray.  For  older  children  who  sit  up,  but  with  a  bent  back, 
a  backboard  of  leather  with  axillary  and  periueal  etrapH  attached  is  very 
uaeful.  Of  course  the  diagnosis  froiu  spinal  eariee  should  be  carefully 
mado.  In  childhood,  if  the  ]n>sterior  curvature  peraist,  the  best  treatment 
is  a  combination  of  recuml)cncy,  doucliing  and  shfum>fMjing,  activc  and 
passive  exerci6es  of  tho  luusclesj  and  a  eupport.  It  should  be  remembered 
that  i^ersistent  antero-posterior  bowing  of  the  spine  in  children  is  oft«n 
a  prelude  to  acoliosia  later.  Therefore  it  is  essential  to  remove  aH  possible 
causes,  e6pecially  adenoids  and  nasal  obstructiona  Kound  shoulders  ar& 
frequently  the  result  of  a  so-called  weak  spine  due  to  too  rapid  growth, 
clironic  illness,  or  general  debility,  and  the  groups  of  muscles  which  are 
particularly  atfected  are  the  trapezii  and  the  sen-ati  magni.  Fiat  foot  often 
coexiata  with  tliis  condition.  The  treatment  cousists  in  removing  the 
causes,  improving  the  general  health,  streugthening  the  enfeebled  muscles, 
and  in  correcting  the  exiBting  deformity.  One  of  the  mo8t  potent  causes  is 
faalty  poaitioos  at  school  and  in  piano  practice,  and.  no  doubt,  the  length 
of  lessons  is  much  to  be  deprecated.  To  correct  any  defonnity  the  chief 
relianc^  inust  be  placed  on  gymna8tic  eKcrcises.  Artiticiid  supports  in  the 
majority  of  caaes  are  faulty  in  theory  and  peruicious  iji  practice,  The  object 
of  the  esercises  should  be  expaQsion  of  the  chest,  straightening  of  the  back, 
and  an  erect  carriage  of  the  head. 

In  old  age  kyphoais  is  due  to  general  wasting  of  tlie  tissues,  and  absorp- 
tion  of  the  intervertebral  discs,  particularly  iu  the  dorsal  regiou. 

OsTEOMALACU. — The  forward  bending  of  the  spine,  which  may  be  very 
ejctensive,  is  due  to  soft^ning  of  the  bones  and  ligaments.  l^nfortunatelj 
littlo  or  nothing  can  be  done  for  it. 

OsTEiTis  Deformans  (PagetB  Disease).  —  Kyphoeis  is  one  of  the 
charactehstic  8ymptom8  of  this  disease.  and  the  spine  becomes  prominent, 
particularly  in  the  cervical  and  upper  dorsal  regions,  and  the  head  falls 
fonvard  on  to  the  chest.  The  spine  is  rigid  and  painfuL  Osteitis  defornians 
has  been  shown  to  he  a  chronic  infiamniati>ry  disease  atfeuting  the  bones  of 
the  cranium,  uf  tho  spine  and  pelvis,  and  the  long  bones,  and  it  is  eventuallj 
fataL 

Sfondtlitis  Deformans  is  also  called  rheumatiszn  of  tho  spine, 
or  rheumatoid  artbritis  of  tiie  spine.  Some  casesvpresent  a  similar  coudi- 
tiou  to  that  in  artliritis  deformans.  But  it  seems  that  in  cases  of  Bpondy- 
litia  deformanii  the  spine  is  first  aCfected,  while  in  artbritis  deformans  the 
joints  of  the  estremities  tirst  suffer.  Spondyliti8  deformans  occurs  in 
children  occasionally,  but  most  frequently  in  young  male  adulta,  and  ia 
often  precedeti  by  a  lustory  of  gonorrhcca.  The  pathological  changes  are 
very  similar  to  those  produced  by  artbritis  delbnnans,  with  the  addition  of 
oasiification  of  the  spinal  ligaments,  and  intervertebral  substances  and 
fusion  of  the  vertebrte.  A  certain  group  of  theae  cases,  one  of  which  wa8 
deseribed  by  Pastcur  in  1839,  8hows  iiuplication  of  the  muscles  and  soft 
parts,  and  scleroderma  is  associated  with  the  condition.  The  symptomB 
are  as  follows:  constant  pain,  occa8iunally  becoming  acute,  grad\ial  loss  of 
movement  in  the  back,  exaggcration  of  tho  dorsal  curve,  and  flattenintf 
of  the  lumbar  curve.  The  disease  ap|>ears  Brst  of  ali  iu  the  lower  dorsal 
and  lumbar  region,  and  gradually  spreads  to  the  cervical  area  until  the 
whole  spine  is  rigid.      It  theu  afieots  the  coeto  -  vertebral  articulations. 
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80  that  the  movement  of  the  riba  is  lost  in  respiratiou.  After  a  tirne 
stilfenmg  of  the  Hhoulders  occurs.  The  disease  Ib  of  an  extremely  chronic 
nature,  and  treatmeiit  seems  to  have  little  or  no  eftect.  Paiii  iuay  ba^ 
mitigated  by  hot  fcmentations  or  by  electricity  aad  massage,  but  active 
and  pasaive  movements  are  to  be  avoided,  and  they  are  often  harmfuL 

Spont>ylousthk8IS. — The  definition  of  this  terni  is  a  sHpping  forvrard 
of  the  body  of  oue  of  the  luuibar  vertebrae  from  the  bone  immediately  below^ 
it.  We  say  the  bodi/  advisedly,  because  the  laminie  and  spinous  processeS' 
remain  practically  in  place.  Tlie  usuol  vertebra  affected  ia  the  fifth  lumbar, 
Bometimea  the  fourth,  and  slipping  of  the  lirat  aacral  vertebra  bas  occurred 
in  one  recorded  ease.  The  dinplacement  varies  iu  degree,  and  the  inter- 
vertebral  discs  may  be  obliterated  or  replaced  by  an  arthrodial  joint.  The 
pedicies  of  the  affected  vertebra  may  elongate,  or  the  arch  is  completelj 
separtited  from  the  body.  Neugebauer  gives  the  following  canses 
eeparation  of  the  vertebnil  arch  due  to  congonital  ilefect  or  to  fractun 
diseaae  of  the  sacro-vertebral  articuLation,  and  bony  changes  the  result  of  j 
presaure.  It  occurs  most  frequently  in  woinen,  and  at  puberty  or  shortlj 
aftervvarda,  and  iuany  of  theni  say  that  they  have  had  a  severe  accident. 
Some  ca8c3  seem  to  he  associated  with  pregnancy.  The  8ymptom8  are 
lesaening  of  the  obliquity  of  the  pelvis,  combined  with  lordosis,  and 
Neugebauer  states  that  theae  are  characteristic  aigns.  A  vaginal  examinatioiij 
revcals  a  bony  proniinence  and  the  lessening  of  the  conjugate  diameter. 
As  the  nenrai  arch  is  not  displaced  there  is  no  irregularity  in  the  outline 
of  the  spinous  processes.  Ocea8ionally  syniptoni8  arising  from  bony 
pressure  on  the  viscera  oecur.  The  treatment  consista  in  supporting  the 
lumbar  spine  nntil  retmion  of  the  aifected  vertebrae  has  taken  place. 

AcuTE  OsTKOMVKLiTis  OF  THE  Spinb. — This  is  a  similar  coudition  to 
that  wliicli  affects  the  loug  boues,aad  it  is  directly  due  to  tbe  streptococcus 
and  8taphylococcuB  pyogene8  aureua  following  an  injurv  or  8econdary  to 
suppuration  el8ewhere.  It  is  particularlj  prone  to  affect  adolescente  at  the 
time  of  most  rapid  growth. 

The  BymptomQ  are  those  generally  due  Lo  aBteomyeUti8  and  the  local 
signs  of  acute  inflammation  of  the  vertebrai.  Subsequently  pus  forms,  and 
paraljsis  ie  &aid  to  have  been  present  in  one-third  of  the  recorded  cases. 
The  niortality  is  very  high,  and  the  only  treatment  is  evacuation  of  the  pus 
when  po8Hible  and  supporting  the  spine. 

TvPHOlD  Spine. — Gibney  of  New  York  has  described  an  inHammation 
of  the  perivertebral  structures,  acconipanied  by  excessive  pain  and  stiffness 
coming  on  after  typhoid  fever,  and  the  ^vriter  haa  himself  eeen  t>vo 
interesting  cases,  one  in  a  child  of  Bix,  and  oue  in  a  young  woman  of 
Beveuteen.  The  8ymptoms  are  e^cessive  pain  and  stiffness  of  the  l>ack,  but 
the  prognosis  is  good. 

SvPHiLiTic  Disease  in  the  Spinal  Column. — The  balance  of  clinical 
evidence  seems  to  shovv  that  8yphilis  affects  the  spinal  cohunn  in  the  form 
either  of  caries  or  gummatoua  deposits.  Aad  in  the  cervical  region,  which 
is  most  frequently  affected,  the  disease  appears  to  originate  in  a  specific 
ulceration  of  the  pharynx.  Such  a  čase  is  recorded,  and  a  specimen  ia 
figured  by  Hilton.*  Other  instances  are  quoted  by  Howard  Marsh,  and 
Reeves  mentiona  a  čase  of  syphiiitic  caries  in  a  buy  who  coughed  up  portions 
of  his  vertebr«  which  had  penetrated  the  lung.  Foumiers  classical  čase 
of  syphilitic  disease  of  the  lumbar  spine  is  quoted  by  Barker.^  The 
diagnosis  is  ditticiilt,  and  rests  largely  upon  the  hi8tory  of  infection,  the 

'  JUst  and  Pain,  p.  lil. 
*  HolmoB'  Sy9l«vi  o/  Sttrgery,  3nd  edition,  vol.  ii.  p.  421. 
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presence  of  specific  deposita  elsevvhere,  and  the  results  of  anti8>'philitic  treat- 
meut.  Rut  in  spito  of  these  tests  it  is  difticult  to  exclude  tiiberele  osa 
contributorj  or  excitiiig  cuuse  ot*  the  disease  in  the  vertcbrai,  and  recorda  of 
posb-mortem  exaniinations  are  peculiarly  wantiug. 

Malignant  DiSKASK  OF  THE  SpiNE.  —  The  forma  of  malignant  new 
gniwth  are  sarcoma  and  carcinoma.  These  are  rarelj  primary,  but  are 
coiiunoiilj  Be(!OTidary  to  neoplasms  elfiewhere.  The  dise^so  begins  hy  a 
depisit  of  malignant  cells  in  the  vertebral  bodies,  and  the  bone  is  graduallj 
replaced  by  the  diseased  soft  tissue.so  that  deformity  regults.  Occurring  as 
it  does  most  U8ually  in  the  lumbar  vertebrte,  the  deformity  ia  less  than  it 
would  be  in  the  dorsal  vertebrse,  and  if  paiu  is  absent — as  ocGaaionally 
happens — the  disease  is  not  reoogniscd  during  life.  But  in  by  far  the 
majority  of  cases  the  pain  is  so  extreme  and  agonising,  and  is  referred  so 
oonstantly  to  thi.^  back.  that  this  in  itself  is  diagnostic.  Paraly8is  due  to 
preBBuri!  on  the  spinal  nervcs  often  complieates  the  easc. 

HvsTERiCAL  Spine. — The  diagnoeis  of  this  condition  is  very  difficult, 
and  we  must  remember  that  many  casee  are  thought  to  be  hy8tehcal  which 
by  9ub8equent  hiatory  are  proved  to  be  due  to  diatinct  diseaae.  Before  a 
patieut  is  said  to  have  byBtencal  Kpine  a  careful  examination  shoiild  be 
made.  It  frequently  folloNvs  a  minor  injury,  such  as  occurs  in  slight  rail- 
way  accidenta.  The  pain  is  most  acute  over  certaru  vertebrie,  unlike  the 
pain  in  Potta'  disease,  which  is  rarely  severe  over  the  diseased  vertebrse,  but 
is  mainly  felt  at  the  periphery,  The  pain  ia  subacute,  increased  by  fatigue, 
and  there  are  local  are^a  of  hypene8thesia.  Tlie  more  attention  is  given 
to  the  back  the  greater  the  pain,  and  some  patients  hold  their  backs  yery 
8tittiy  while  being  observed,  but  when  off  their  guard  they  will  move  their 
backs  with  freedom.  But  it  should  be  uoted  that  tliere  is  no  deformity, 
and  even  if  hy8terical  paruplegia  supervenes  the  absence  of  a  localiscd  pos- 
terior  projeution  \vill  be  a  point  in  favour  of  hyateria,  since  it  is  rare  for 
paraplegia  to  occur  without  some  deformity  in  Potts'  disease,  although  it  is 
not  quite  unknown.  The  treatment  consists  in  impro\ing  the  general 
health,  careful  feeding,  maasage,  and  exercLses  to  strengthen  the  spinal 
muscles. 

LITERATURE.— TuBBV.    Dt/ortnUUs :  A  Treatit  on  (Mhopadie  ^urj^er^.— Bkadfobd  uid 
LovKrr.     OrOu^mUc  Surffery,  2Qd  editioo.— Wbitmaj(.     Orthopadic  Surgunf. 


Lumbar  Poncture 


Lumbar  puneture,  or  puncture  of  the  spinal  canal,  wa8  introduced  by 
Quincke  in  1891  for  the  relief  of  eicessive  intracranial  pressure  in  hydro- 
cephalus,  and  haa  since  boon  extenaively  used  both  for  purposes  of  diagnosis 
and  treatment.  The  method  of  performing  it  is  as  followa:  the  akin  of 
the  patient  over  the  lumbar  spine  and  its  neighbourhood  ia  thoroughlj 
steriliaed,  and  a  sterilised  trochar  ia  introduced  5  to  10  millimetres  on  one 
side  of  the  middle  line  between  the  tbird  and  fourth  lumbar  vertebne,  and 
paaaed  for  2  centimetros  in  childrcn,  and  from  4  to  6  centimetres  in  adults, 
8ligbtly  inward&  In  elderly  subjeots  the  point  ia  directed  upwarda  as 
well  inwards,  until  the  point  of  the  trochar  is  felt  to  be  in  the  aub- 
arachnoid  apace.  An  excellent  8ummary  of  the  procedure  is  given  by 
Hand.^  The  physical  and  ehemical  cxamination  of  the  cerobro-spinal  Huid 
and  pathological  examination  of  tho  same  have  yielded  fair  results,  but  it 
maj  be  statod  at  once,  ^vhile  positive  evidence  is  of  value,  negative  resulta 

'  Aintriean  JoumtU  (^f  Mtdical  Sciences,  Ootober  1900. 
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are  far  £rom  ooncluHive.  It  Laa  beeu  6howii  tbat  fibrln  alwa7s  forma  in 
meningitis  when  the  f!aid  Ib  allowed  to  stand,  but  it  is  absent  in  cerebral 
abscess.  Blood  is  dne  either  to  the  puncture  ol*  a  vessel,  but  it  also  bas  its 
origin  in  injurie-s  to  the  head  or  spine,  sub-dural  ha^morrhages,  or  hiptnor- 
rhage  into  the  ventriclea  If  the  fluid  be  turbid,  it  is  »aid  to  be  an  indica- 
tiou  of  intective  meningitis.  In  tubercular  meningitis  the  tiuid  maj  be 
almost  clear.  The  normal  amotint  of  glucose  is  4-5  centigrammes  per  100, 
and  this  is  incrcaeed  iu  pneiiuionia,  but  is  absent  in  the  lator  stages  of 
tuberculdr  meiiingitia,  and  tbat  variety  oaused  by  Weichaelbaum's  meningo- 
coccuB  or  Fraenkuls  dijdococcus.  In  tubercular  meningitis  and  some  cases 
of  cerebral  tumour  and  biemorrhage  the  uonnal  amount  of  albumin  is 
iBcreased.  In  1808  Stadelmauu  stated  that  in  tubercular  meningitis 
tubercle  baciUi  were  only  found  in  22  per  cent  of  the  cases.  In  suppura- 
tive  meningitis  the  fluid  is  turbid  or  purulent,  and  containa  meningococci, 
pneumococci,  8taphylococci,  and  strepLococci.  But  occaHionally  in  un- 
doubted  cases  of  meningitis  compli&itiug  middle  ear  diseaae  a  clear  fluid^ 
with  no  bacteria  is  found.  Tj^^ihoid  bicilli  have  been  found  in  two  casea, 
and  the  bacterium  coli  communis  bas  alao  beeu  demonstrated. 

From  a  therapeutic  point  of  vievv  lumbar  puncture  bas  been  ».lisappoint- 
ing.  It  does  not  relieve  the  8ymptom8  of  hydrocephalus  nor  of  tubercular 
meningitis.  Somo  tcmporary  improvement  may  folIow  the  withdrawal  of 
a  small  quautity  uf  tluid  iu  Huppurative  meningitis,  but  in  cerebral  tumour 
there  is  no  doubt  the  procedure  acta  unfavourably.  Some  puncturea  havai 
been  followed  by  suddeu  detith.  In  apoplexy,  hivmorrhage,  pacbjmeningitdB/ 
cerebral  h^emorrhage,  and  embolism  puncture  is  dangerous.  Some  tran- 
sient  success  has  followed  its  use  in  unemia^  Icad  poisoning,  and  in  para- 
plegia. 

LITERATURE.— VoN  Ranke.  Munchener  ined.  IfocA.  8q*tember  1897.— Stapelman-.v. 
Deutsche  uned.  ii'oeh,  November  1897. — Hand.  Ameritan  Journal  Mtdieal  Sdaicejt,  Octol»er 
1900.— ViDAL,  SiCAJiD,  and  Babalt.  Xa«ffmaMK  wuirfifa&,  Jaimarv  1901.— TrFFiKiL  BuU. 
et  rnem.  rfe  ia  S'oc.  de  Chir.  No.  27,  1901.— Os(lKiw.  IkviscKe  ZeHtcJiT.  /Ur  iVfrwTiA<iY.  Bk. 
xlx.  1901,  p,  105.— Hellkndall.     IkviscKe  nud.  ITocA.  No,  13,  1901. 

Spinal  Gocainisation  to  produce  Surgical  Analgesia 

It  seems  that  Dr.  Koming  of  New  Tork  first  employed  this  metbod, 
although  the  credit  has  been  given  to  Bier  of  Kiel,  and  it  bas  been  largely 
advocuted  by  Tullier  of  Pariš. 

T!ie  method  of  injection  is  as  follow8:  the  skin,  the  Pravaz  8yringe, 
and  the  needle  having  l>een  very  carefully  sterilised,  the  operation  may  be 
painle88ly  performed  foy  injectiug  some  Schleich's  analgesic  fluid  beneath 
tho  akin.  The  needle  ia  theu  iutroduced  at  the  followiug  point.  Ihe  patient, 
belug  seated.  A  trauaverse  line  ia  drawu  between  tbe  posterior  auperior^ 
iliac  spines,  a  point  taken  8ligbtly  to  one  sido  of  the  midpoint  of  this 
line,  and  the  spinal  canal  ia  eutered.  After  making  sure  that  the  needle 
ia  in  tlie  Bubarachnoid  space,  by  observing  that  a  few  drops  of  cerebro-spinal 
fluid  can  Le  withdrawa,  the  injection  ia  made. 

A  2  per  cent  solution  of  cocaine  is  used,  and  15  to  25  minima  injected. 
If,  however,  5  minima  of  a  2  per  cent  solution  of  cocaine  be  mixed  \vith 
25  minima  of  a  4  per  cent  aolution  of  antipyrin,  it  is  found  to  be  quite 
siifticient  for  an  extenbive  hajmorrlioid  operation  by  the  cautery  on  &f 
vigorous  man,  according  to  G.  R.  Fowler.  Tuffier  is  the  great  advocate  for 
the  production  of  analgesia  by  this  method,  and  bas  performed  252 
major  operationa  with   it,  manj   of  which  werG  severe  abdominal  onea 
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But  he  notes  rerj  unpleasant  sjmptoms  in  some  cases  aftervrards,  and 
deaths  have  been  reported,  though  not  in  his  practice.  Generali/,  ita 
disiidvantages  maj  be  said  to  be  as  follow8 : — 

The  injeetion  of  cocaine  into  the  luinlmr  regiou  doee  not  produce  anal- 
eesia  above  the  diaphragm.  The  poBsibihtj  of  Beptic  complications 
loIlowing  the  puncture  and  injeetion  must  be  considered.  It  is  much 
umre  toxic  in  its  eftects  than  chloroform  or  ether,  and  is  probablj  more 
fatal  than  ether.  It  ofteu  faila  to  produce  the  required  degree  of  antes- 
thesia,  and  causes  much  delay.  And  the  patieut,  beiug  couBcious,  reali^s 
what  is  being  done  to  him.  Finally.  the  procedure  does  not  appear  to  have 
any  advantages  over  the  metliods  of  general  antesthesia,  and  there  ia  not 
Bufljcient  evidence  that  its  emplojment  is  justiiiable. 

LITERATURE.  — a  R.  Fowlek.  Antuiln  of  Surgenj,  vol.  xxxx\.  p.  M7.— BiEii.  DtutneKe 
ZeUaehr.f.  Chir.  Bk.  li.  p.  34.— Skvekranu.  Epitomc  Britiak  Med.  Joumai,  rol.  ii  1900,  }k 
82.— Managa.  Jlif.  Mfd.  October  1900. — GoiiAV.  Hull.  et  irUins.  dt  la  Soc  de  Chir.  de 
BueareM,  No.  3,  1900.— Tiffier.  Sem,  mM,  No.  51,  1900.— Beulel  Philadttjthia  AfrtL 
Jounutl,  23rd  Febniarv  1901. — Chapct.  Buli.  et  itt^ns.  de  la  Hoc.  de  Chir.  dt  Parin,  April 
1901. 


Caisson  Disease 
SVN. — Compre^ed  Atr  Disease  ;  Diver'8  Farali/ds. 

A  disease  produced  by  immersion  in  an  atmospliere  of  compressed  air. 
The  clinical  features  involve  niainly  the  nervous  8yBtem,  and  comprise 
pain  in  the  limhs,  and  paraplegia,  with  ur  \vithout  loss  of  control  over  the 
Hphincters.  The  syn]ptoms  iuay  develop  immediate]y  on  leaving  the  caisson, 
or  may  be  postponed  for  some  hours  after  coming  out.  The  pain  develops 
8uddenly  and  may  be  paroxy8mal  in  character,  and  may  bc  accompanied 
by  some  abdominal  pain  and  vomiting.  There  is  U8ually  no  local  physical 
aigna,  hut  in  some  cases  the  legs  are  tender  to  the  touch.  Auditory  vertigo 
with  slight  deafness  and  tiunitua  is  present  in  a  few  caees,  and  sometimea 
these  symptoms  are  present  alone.  Epistasis  is  occa8ionally  met  with, 
and  in  some  cases  the  patient  may  lose  conaciousness,  and  the  caso 
Bimulatea  apoplexy. 

The  etiology  of  this  disease  is  not  fully  determined.  Nuinerous  theories 
have  been  advanced  from  tirne  to  tirne :  that  most  wort}iy  of  attention  wa8 
formulated  by  Paul  Bert,  who  suggested  that  the  symptou)3  depouded  on 
the  inereased  solution  of  gases  by  the  blood  during  the  sojoum  in  compressed 
air,  and  on  their  cscapo  during  "  decompressiou  "  (Sneli). 

Poet-mortem  ezamiuatiou  of  a  few  cases  bas  revealed  foci  of  bsemor- 
rhages,  aoftening  and  laceration  of  the  cord. 

The  Treatment. — Mainly  preventive.  Carefiil  regulation  of  the  degrees 
of  the  presaure,  and  attention  to  the  purity  of  the  compressed  air  in  the 
caisson,  are  esscntial.  Čare  should  be  taken  to  ensure  that  the  passage 
through  the  lock  from  the  high  to  the  ordinarj'  presaure  should  not  be 
accomplished  too  rapidly.  Pletuoric  subjecta  are  naturally  more  subject  to 
this  diaeaae,  and  special  čare  should  be  taken  with  reganl  to  theiu. 

Most  caaea  make  a  good  recovery.  Paraplegia  and  other  severe  maoi- 
festations  must  be  treated  on  general  medical  principles.  Morphia  may  1x3 
indicated  if  the  paina  are  severe.  If  the  patient  is  seen  soon  after  the 
commencement  of  the  illness,  Sneli  saya  that  "  recompression  "  generally 
allay8  the  symptoma  in  a  marvellous  way,  and  this  improveinent  may  be 
maintained  if  the  recompression  be  followed  by  a  very  slovr  exit  of  8ay, 
balf  or  three-quarter8  of  an  hour.  Auditory  complicationa  are  not,  aa  a 
rule,  amenable  to  treatment. 
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Ocn  knowIedge  of  the  fuDctiona  of  the  apleea  is  very  uncertain ;  oltserva- 
tion  as  well  as  experiment  indicate  that,  vrhatever  theae  funclions  maj  be, 
they  are  ehared  by  other  organs.  The  spleen  is  not  a  vital  organ  ;  thia  is 
proved  by  the  fact  that  many  men  and  women  have  survived  i  ta  removal, 
and  an  esamination  of  such  individuals  does  not  reveal  anything  that 
wou]d  euable  one  to  8U8[:»ect  that  they  are  spleenl^s, 

The  appalling  immediate  results  of  iudiscriminate  splenectomj, 
e8peGially  when  the  operation  wa3  performed  for  leukatnia,  ibrcatcned  to 
exclude  eKcisioa  of  the  spleen  from  the  aphere  of  legitiinate  Kurgery,  but 
the  ezcelleut  resulta  which  have  followed  a  careful  and  judicioua  selection 
of  eaae«  since  1890,  serve  to  8how  that  the  operative  risks  are  not  greater 
than  those  of  ovariotomy. 

The  spleen  haa  been  removed  for  a  variety  of  diseases,  such  as  leuk«3inia, 
amyltjid  apleen,  malurial  spleen,  8yphilitic  eulargement.  echinococcus  cjsts 
and  colonies,  sarcoma,  and  also  when  it  has  been  torn  (ruptured)  and  when 
displaced  (vvandering  spleen). 

It  is  clear  from  this  list  that  splenectomy  has  been  performeil  for  a 
variety  of  diseases,  and  a  perusal  of  the  list  indicates  that  the  majority  of 
the  diseases  \vhich  lead  to  eulargement  of  the  spleen  are  secondary  to,  or 
form  part  of,  other  morbid  processes,  and  it  is  easy  to  comprehend  the 
uaelessness  of  removing  the  spleen  under  such  conditions.  A  critical 
analyai8  of  the  collected  records  of  8pleDectomy  indicate  that  it  can  only 
be  expect6d  to  succeed  in  the  follovving  conditions: — (1)  Rupture  of  the 
spleen ;  (2J  Wandering  spleen ;  (3)  Splenomegaly ;  (4)  Abacess ;  (5) 
Echinococcus  cyst8;  (o)  Malarial  spleen. 

RuiTUKK  OF  THE  Spleen. — In  the  majority  of  instances  nipture  of  the 
spleen  is  a  rapidlj  fatal  accident ;  death  in  some  casea  has  been  as  Bpeedy 
as  when  an  aneurysm  of  the  aorta  bursta.  Injury  to  the  spleen  may  arise 
in  a  variety  of  way3,  t,g.  kicks  from  horsea  and  from  men;  falls  upon 
angular  objects  or  ridges ;  falls  on  the  beUy  when  drunk,  and  even  when 
Bober;  eruHhea  l>titween  carta,  carriagea,  or  loconii»tives;  blow  from  a 
cricket-ball,  štaba  in  warfare  and  civil  broils,  and  buUet  wound8.  "VVhen 
the  spleen  is  injured  by  the  passage  of  a  vehicle  or  any  severe  cnish,  it  is 
often  complicated  by  fracture  of  the  neighbouring  ribs.  "UTien  the  spleen 
is  enlorgod  in  malaria  it  is  especiallv  liable  to  rupture  even  from  slight 
cauaeH,  Huch  aa  atraiuiug  induced  hy  voniitiuf^  or  coughing.  It  is  a  fact 
that  injurj  to  an  enlarged  spleen  is  not,  as  a  rule,  followed  by  such  free 
bleeding  as  ensues  on  injury  to  a  normal  spleen.  This  is  illustrated  by  a 
remarkable  čase  recorded  by  Vincent.  He  performed  cceliotomy  on  a 
womuu,  expecting  to  remove  a  lar^e  ovurian  tumuur,  but  fouud  a  large  black 
masB  iuat^ad.  IHiriug  the  manipulatiou  hia  hand  broke  iuto  it ;  there  was 
free  bleeding,  and  the  luass  was  reoognised  as  a  large  malarial  spleen.  The 
bole  in  the  8pleen  waa  atufied  vvith  gauze ;  for  a  loug  tirne  a  sinus  per- 
sisted  aud  diachargod  black  material.  It  eventuaUy  closed,  and  a  year 
later  uearly  the  w!iuIo  of  the  apleen  hud  diaappeared.  The  woman  wa8  in 
good  health. 
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The  signs  of  injurj  to  the  spleen  are  thoee  common  to  severe  interna! 
bleediug:  they  include  what  is  Ciilled  8h«)ck  attendi-d  hj  pallor,  dilated 
pupils,  frtintness,  coldness  of  the  skiu,  and  mpid  fuilure  ol'  the  pulse.  In 
very  exceptioual  instance«,  when  a  very  large  quaDtity  of  Mood  escapes  into 
Unt  belly,  it  may  give  rise  to  a  shiftiug  duluess  on  j>ercii«Hion.  The 
amount  of  lilood  which  ia  lost  varies  in  ditferent  cases.  Should  the  tear  in 
the  spleen  involve  the  arDery  or  the  veiu,  rapidly  fatal  hiemorrhage  \vill  be 
the  uonseti\ieuca,  but  wound  of  the  Hpleen  in  anv  part  C4mse^  free  bleeding. 
Uudoubted  cases  have  been  recorded  iu  which  patieut«  have  recovered 
from  rupture  of  the  spleen.  Thus  in  one  caae  in  which  a  man  liad  his 
spleen  niptured,  and  recovered ;  three  weekB  later  he  \vas  nmrdered,  and  at 
the  autc)pHy  th<»  recent  cicatrix  waa  clearly  Heon  in  his  spleen. 

The  treatment  of  rupture  of  the  spleen,  iu  order  to  be  suocessful,  Hhoiild 
be  prompt.  In  cases  where  the  lesion  is  so  grave  as  to  demand  quick 
inte^^'ention,  there  is  generally  sucli  damage  to  the  organ  that  the  only 
way  to  effectively  and  expedition8ly  arrost  the  bleeding  is  to  ligature  the 
gastro-splenic  omentuiu  with  tlie  spleuic  vessels  and  remove  the  spleen. 
Under  such  conditions  it  is,  as  a  rule,  a  simple  proceeding. 

Wanderikg  (Movablk)  Splkkn, — It  is  dilBcult  to  conceivo  that  a 
viscua  like  the  spleen  suspended  by  peritoneum  to  the  iiuder  aurface  of  the 
dia]fhragra,  connected  to  the  Rtouiach  by  iiieana  of  the  gustro-splenic 
omeutvim,  and  by  its  blood-vessels  brought  into  such  intiiuate  bondage 
yiitU  the  pancrea^,  could  so  elougate  its  attachments  as  to  reach  the  uterus 
and  the  floor  of  the  j>elvis.  In  well-marked  examides  a  movable  spleen 
is  capable  of  such  free  excur8ions  that  it  may  be  brought  in  contact  with 
every  part  of  the  abdomen  aud  pelvis.  No  adequate  cause  for  such 
abuormal  mobiIity  of  the  spleen  haa  been  suggested ;  it  is,  however,  a 
aignificant  fact  that  the  uiajority  of  cases  occur  m  women,  and  especiallj 
those  who  have  been  pregnant. 

Undue  inobiLity  of  the  sploen  leads  to  its  engorgement,  and  as  the 
structure  of  the  organ  is  favourable  for  the  retention  of  a  large  amount  of 
blood,  it  is  obvious  that  it  would  be  more  liable  to  ever-distension  whea 
pendulouB  at  the  end  of  a  long  stalk  formed  by  the  elongated  splenic 
vesaeLi  and  the  gastro-aplenic  omentum.  This  engorgement  becomes 
intensified  when  the  penduluus  spleen  apinu  on  its  axifi  and  twi»t6  its 
pedicle ;  in  this  condition  the  spleen  looks  so  replete  with  blood  as  if  ready 
to  burst.  When  a  wandering  spleen  uudergoes  axial  rotation,  it  gives  rise 
to  much  the  same  ajTnptoms  as  an  acute  sLrangulated  hernia  or  an  ovarian 
cy8t  with  a  tvvisted  pedicle.  W]ien  the  rotation  is  so  acute  as  to  com- 
pletely  arrest  the  circulation  in  the  spleen  and  persists,  it  wiH  lead  to 
permanent  occluaion  of  the  splenic  artery  and  vein,  and  atrophy  of  the 
spleen. 

A  wandering  spleen  often  produces  inconvenient  effects  on  adjacent 
viacera.  In  the  čase  of  the  pancreas,  it  sometimes  hap[*ena  that  this  gland 
remains  undisturbed  eveu  when  the  spleen  falls  into  the  pelvis ;  in  other 
instanoes  the  pancreas  becomes  elongated  and  has  been  stretched  to  a 
length  of  26  cm.,  fonning  part  of  a  twisted  pedicle  making  three  turns 
around  the  spleuic  artery.  Occasionally  the  tail  of  the  pancreas  \nll  be 
dragged  down  to  the  brim  of  the  pelvis  by  a  mobile  spleen.  A  wandering 
spleen  will  so  puli  upon  the  stomach  as  to  kink  the  duodenum  and  lead  to 
dilatation  of  the  stomach  with  its  usual  con8equences,  fermentation  of  the 
fo<Ni  and  vomiting;  the  ten.sion  may  even  cause  obstniction  to  the  commoa 
bile  duct  aud  produce  jaundice. 

It  can  easily  be  imagined  that  the  long  cord-like  pedicle  of  a  pendulous 
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Abscess. — A  primary  abecesa  in  the  spleen  is  rare.  The  oondition 
usuallj*  called  a  B[jleDic  abscess  is  usuall^  outside  the  spleen  and  associated 
with  an  injur^  to  this  organ,  and  is  in  reality  a  localised  Buppurative  peri- 
tonitiflf  and  utteu  couiplicaLed  with  fracture  ot"  the  overlying  ribn. 

The  appropriate  treatment  is  incision  and  free  drainage.  In  some  cases 
the  Burj^eou  iaay  tiud  it  necessarj  to  remove  the  spleen,  and  there  are  con- 
ditionn  in  wlnch  the  reiuoval  of  this  organ  facilitates  convalescence. 

Malajcial  Splken. — Eniargement  of  the  spleen  is  a  conunon  cou8equeuce 
of  malaria,  and  it  is  accoinpanied  bj  an  abundant  deposit  of  characteristic 
black  pigment.  Spleens  of  this  kind  sometimes  become  verj  movable.  and 
this  fact  aa  well  as  the  iut-.rease  in  size  renders  them  very  liable  to  injur}', 
and  also  canses  them  to  be  miataken  for  ovarian  cyHts  and  utorine  fibroids. 
Mauy  malarial  spleens,  especiall/  when  "  \vandering/'  have  been  exci8ed,  and 
the  ojHiration  has  been  attended  with  great  success. 

OuLiTEKATiON  OF  THE  SpLKNic  Vein. — This  is  an  extremely  rare  con- 
ditiou,  but  it  is  worth  conHidering  on  aocount  of  the  peculiar  signs  associated 
with  it.  The  writer'B  experience  is  liinited  to  one  caae.  A  nurse,  tweuty- 
8ix  years  of  age,  sullered  for  8ix  year8  froni  recurring  attacks  of  profuse 
haBuiatemesis  associated  with  a  big  spleen.  The  bleeding  was  attributed  to 
a  gastric  ulccr,  and  the  aniount  of  blood  sbe  lost  in  some  of  the  attacks  wa8 
BO  great  as  to  reduce  the  red  corpuscles  of  the  blood  to  662,000  per  c.cm. 
Gradually  the  corpuscular  elementa  would  increaae  until  they  reached  the 
proportion  of  3,200.000  per  c.cm.  This  always  indicated  that  htematemeais 
wa8  imniinent  and  invariably  happened  within  a  few  day8.  The  woman 
herself  kuew  wheu  to  expect  au  attack,  and  eventually  died  after  a  profuse 
bleeding. 

At  the  post-mortem  exaniination  the  splenio  vein  wa3  large  enougb  to 
admit  the  index  finger;  it  contaiDed  poucbed  recesses.  and  at  its  junction 
with  the  superior  meaenteric  wa8  blocked  by  an  organised  thrombus. 

TuBKRCULOsis  OF  THE  SPLKEN. — In  exceptional  circumstances  a  tuber- 
culous  spleen  may  become  so  enlarged  as  to  be  a  sotirce  of  inconveniencd 
and  even  of  danger.  Spleens  enlarged  in  this  way  ]tave  been  succe8sfully 
removed. 

Aneckvsm  of  thk  Splknic  Aetkrv. — This  is  a  very  unusnal  condition. 
The  aneurysm  may  burst  into  the  stomaoh,  the  coloUj  or  into  the  peritoneal 
CBvity.     It  is  a  rare  cause  of  sudden  death. 

Splknectomv. — The  two  great  causes  of  death  after  removal  of  the 
spleen  were  ha-morrhage  and  septic  peritonitia  The  former  cauae  of  death 
haa  been  aboUshed  dow  that  surgeons  are  particularly.careful  to  esclude 
from  operation  any  čase  of  leuka;mia ;  and  peritonitis  is  prevented  by  the 
strict  employnient  of  aseptic  measures  in  the  performance  of  coeliotomy. 

Some  caaes  have  been  observed  in  which,  after  removal  of  ti»e  spleen, 
there  has  been  uoticed  an  enlargement  of  aH  the  external  lymph  glauds, 
accompanied  with  amemia,  a  quick  pulse,  and  elevated  temperature.  These 
changee  have  supervened  within  a  few  weeks  of  the  operation.  In  most  of 
the  caees  they  have  gradually  sultsided,  and  it  is  worthy  of  note  that  in 
nearly  ali  the  instancea  in  \vhich  these  remarkable  changee  followed  the 
spleens  were  removed  from  healthy  iudividuals  on  account  of  injury. 

Spleenless  indi%'idual8  enjoy  good  liealth.  The  writer  has  seven  patients 
under  his  observation  from  whom  he  removed  the  spleen  for  various  con- 
ditions,  and  there  is  nothiiig  to  iudicate  that  they  have  lost  the  spleen  (vide 
TraTis.  Clinical  Socie(y,  London,  voL  xxjtiv.). 
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Fhtsiologt. — Verj  little  that  is  definite  is  kiiowii  about  the  normal 
fanctions  of  the  spleen.  It  is  certainlj  not  necesBary  to  life  or  to  health, 
and  it  has  long  been  laiown  that  it  can  be  reinoved  safelj.  It  is  a  contrac- 
tile  organ,  its  movementa  being  due  to  the  iinstriped  muscle  in  the  capsule 
and  irabeculie.  Rhjthniic  movementa  of  contraction  and  dilatatioa  take 
plače  at  intervala  of  about  a  minute,  in  dogs  and  cats  at  least,  and  there  ia 
also  a  alow  expansion  after  meab,  which  reoches  its  highest  point  about  the 
fifth  hour  and  is  then  followed  by  a  8low  contraotion. 

Much  attf^ntion  has  been  directed  to  the  relationship  of  the  spleen  to  blood- 
corpuscles.  Hed  corpuscles  are  uudoubtedlj  formed  in  the  spleen  during  fcetal 
life,  but  this  function  is  definitely  transferred  to  the  bone-marrow  at  or  soon  after' 
birth  in  man  and  in  nlmost  ali  uiammals,  and  is  onlv  temporarily  restored  to  the 
apleen«  if  at  aH,  under  oonditions  which  profoundly  modify  the  whoIe  blood- 
forinine  fuuctions.  Tfio  relation  of  tlie  spleen  t<t  destruction  of  red  corpusclea  i« 
stili  iiio  jufiirr.  Thoi*o  is  no  difierence  in  Uie  number  or  character  of  the  red 
corpusolea  in  tho  lilood  goin^j  to  the  spleen  and  in  that  coming  from  it,  while 
removal  of  Uiu  nploon  has  no  inlluence  on  the  numl>er  of  the  blood-corpuscles  nor 
on  the  protoida  of  tlio  hloofl-phisuiUT  aud  ufter  ha*inorrhas:e  or  hi?rnoly»>iK  the 
noriual  numlwr  of  w*\  (Hirpusoles  is  regained  as  nipidly  in  spleuectouubed  aniumls 
as  in  thuHct  who8o  Kploons  aro  intact.  As  regards  white  corpuscIe&,  thei'e  seem  to 
be  rHtlicr  1fowrr  in  tlu*  splvuic  vein  than  in  tlie splenic artery,  and  the  l3miphoc'ytee 
whiHi  aro  rrrt«inly  furnuM.!  in  tl)e  Malpighian  corpuscles  do  not  seem  to  be 
annpliml  t*>  tlm  UIckkI  in  anv  large  nurabers,  at  leAst  tne  proportion  of  them  in  the 
splnnir  vtMii  in  hta  notioivilify  inoreosed.  Further,  with  regard  to  the  possibility  o£ 
intoriwd  MiM^rotion^  tlKMnj<!Ction  of  splpnicextract  has  beenshown  not  tobe  followed 
by  Lho  incnuiso  in  ttui  numb^  of  red  corpuscles  which  is  pn.»ducod  by  t!ie  injection 
01  extmct  of  vva\  niarrovv,  and  is  indee<i  apparently  witlioutiufluence  on  the  blood. 

pATiioi/HiV. — The  great  nuijoritv  of  tne  pathological  conditions  affecting  the- 
sp]»un  givu  uvidence  in  the  &auie  airection  as  what  is  knowu  of  iU  phyBiologyy 
naniely,  that  it«  »vi/«?  is  very  largeJy  a  passive  one,  and  that  it  acts  as  a  reservoir 
for  blood,  especiully  for  the  ix)rtai  systeni.  Mostof  these  changes  in  the  spleen  are 
therefore  8econdHry  to  other  diseases.  and  are  described  under  the  appropriate 
headings,  orin  the  accoinpanying  section  of  the  surger^  of  the  spleen. 

(Jfneral  DiM(tse»  (j^fectinif  SpUtiu—Ot  X}i&  general  dt^aoAeii  which  cause  change, 
UKuall^  enlargeraent,  in  the  spleen,  there  majr  be  mentioned  leucocytha»inia» 
malaria,  enteric»  typhus,  and  other  fevers,  septiosrnia,  waxy  disease,  relapsing 
fover^  Byphilis,  etc.     • 

Liver-  Chnngcf  itffccting  Spleau — A  second  series  of  splenic  enlargeinents  aro 
associated  with  changes  in  fhf  iiver.  The  most  frequentof  these  is  eirrnosis.  where 
»plenic  enlargement  is  almost  constant ;  other  aHections  are  pylephlebitis,  acate 
and  suppuiative  or  chronic,  and  aH  condiiions  such  as  tumours,  gummata,  peri- 
tonojil  tfiickening,  which  exercise  pressure  on  the  portal  vein  or  its  branches  in  tlie 
liver,  or  on  the  splenic  vein  itself. 

Circtilatort/  Chamjts  affectijuj  A»/(r«i.— Acting  in  more  roundabout  fashion,  but 
aa  effective,  are  the  wliole  series  of  t^atdiac  diseaaes^  valvular  or  uiyocardial,  where 
eompensation  is  imperfecb,  and  oven  aneurysnis  and  obstructive  luiig  lesions  umy 
have  the  same  effect.  Enlargement  of  the  spleen  is  much  less  likery  to  ensue  in 
ali  this  seri^  in  children  and  in  old  people  than  in  those  in  middle  life. 

i*H!satintj  SfiUnic  7*untour. — A  very  curious  through  rare  condition  is  the 
puiititim  špUtuc  funirtur.  This  requires  for  its  production  the  combination  of 
c«uxliao  aiae&ae  and  an  acute  splenic  enlargement  due  to  an  infective  fever.  The 
G«krdiao  condition  is  generally  nortic  rcgurgit-ation,  or  soraetimes  !iypertrophy  of 
ikie  left  ventriole  without  %'alvular  dihiease,  and  in  ali  the  c-ases  observea  com- 
yontfttinn  has  been  good.  Thu  fevers  causing  the  acute  eolargemeat  may  be 
MiteriOi  malaria,  or  croupous  pneumouia. 
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Tumours. — Primati/  tuniours  of  the  spleen  are  exc«edingly  rare.  and 
even  8econdary  metastases  are  by  no  ineaus  oommon,  certaiiily  not  so 
commoD  as  the  anatomical  arraugement  and  bIood-8upply  of  the  organ 
would  lead  one  to  expect.  Of  primary  tmuours,  fibromata,  angiomata, 
lymphaDgiomata,  dermoid  cyst8.  and  cvsts  (Don-parasitic),  uni-  or  multi- 
locular,  and  containing  eerous  fluid  or  blood,  have  been  deacribed,  and  whilft 
the  firet  four  have  U8ually  only  been  discovered  on  the  post-mortem  table, 
the  cyBts  have  on  several  occasions  been  large  enough  to  cause  inconvenl- 
ence  and  to  require  removal  of  the  organ.  Solitary  hjdatid  cy8ts  are  rare. 
It  ia  dou1)tful  whether  primary  cancer  of  the  spleen  occurs;  the  reported 
oaaea  have  either  not  been  examined  uiicro6Gopically  or  the  description 
leaves  much  to  be  deaired.  It  ia  difficult  to  l*elieve  ihat  an  epitlielial 
growth  could  occtir  primarily  in  an  organ  so  pre-emineatly  mesoblastic  in 
origin  uniess  froin  iiiclusion.  Sarcoma  of  several  varieties  has  occiured. 
The  8yniptom3  are  fairly  defiuite — first,  aplenic  enlargement,  then  pain 
(u8ually  severe)  and  tendemess^  then  rapid  growth  of  the  organ  and  the 
appearance  of  prominences  on  its  surface.  Metastaaes  occur  early,  and 
removal  of  the  spleen  haa  not  in  these  caaes  been  followed  by  prolongation 
of  the  patient'8  life.     LyniphoaarGoma  ia  Ijetter  considered  later. 

So-ealled  Primart/  Enlargevuntš, — The  fourth  group  of  spleuic  enlarge- 
ments  includes  many  of  the  apparently  primari/  enlargtments  of  the  spleen. 
and  these  are  u8ual]y  assoeiated  with  anmmia.  The  vvildest  conftision  stili 
reigna  in  thia  subject,  and  it  is  exceedingly  difficult  to  harinoniae  the  vievvs 
of  different  observera.  One  cause  of  difRculty  ia  the  retention  in  text-book6 
of  descriptions  of  disease  from  the  pre-hii^matological  era ;  another  ii^  the 
fact  that  the  cases  are  generally  of  rare  occurrence,  are  often  in8ufftcieutly 
reported,  and  that  the  nomenclatiirc  ia  often  more  a  reflection  of  the  fancy 
of  the  observer  than  of  the  facts  of  tlie  caae.  Some  outstanding  groups  can, 
however,  be  diatinguished  by  fairly  marked  characters.  Theae  may  be 
classed  aa  (a)  splenomegaly  without  ana^rnia ;  (h)  8plenomegaly  \vith  amemlaj 
with  its  sub-gronj«  (1)  Bantia  disease^  (2)  splenic  anremia,  (3)  psoudo- 
leukiemia,  (4)  lynjphoBarooma ;  and  (e)  splenomegaIy  in  chitdren,  of  which 
the  nioat  iuiportant  form  \&  the  ana^mia  pseudoleuk^i^mie4i  infantuni. 

Splenomegalj/  icitkout  anctmia  (primary  8plenomegaly)  ia  a  yery  rare 
condition.  Caaea  have  rečen  tly  been  descrilted  by  Bovaird  and  by  BrilL 
Brili  saw  three  cases  in  one  fumily,  and  h.id  t\vo  of  them  under  observation 
for  over  fifteen  year8.  The  special  pointa  in  the  cases  were  a  8low,  pro- 
greaaive,  causeless,  and  enormous  enlargement  of  the  spleen.  with  excellent 
health  ibr  year8  (a  Blight  ansemia  of  chlorotic  type  developed  after  the 
diflease  hud  l)een  established  for  more  than  ten  yearH,  and  after  an  inter- 
ciirrent  atfection),  a  normal  leucocyte  count  and  proportion,  aome  enlarge- 
ment of  the  liver,  and  a  slight  tendency  to  haemorrhage.  Some  of  the 
other  cases  aimilar  to  the  above  have  also  occurred  in  faimly  groups.  The 
cause  ia  en  tire ly  unknown. 

SplfnorfUffofp  unth  AnoBmia. — (1)  Banti^s  Disease. — This  is  in  reality  a  oirrhosia 
of  the  liver,  assoeiated  with  a  marked  enlaivenient  of  the  spleen  whicli  clinically 
entirely  overshadow8  ihe  condition  of  the  liver.  Jaundice  may  or  may  not  be 
present,  and  the  diaease  may  last  for  several  years.  Aiucnila  iti  a1way8  marked, 
the  red  corpuacles  are  grcatly  retiucetl  in  number,  the  colour-Midex  is  Iow, 
nucleated  reds  are  frequent^  whit<?  corpuRcles  are  aliiK>Ht  always  diiiiinished  in 
numbor,  and  the  lymphocyte  prf»portion  is  high. 

(2)  Spf^nir  Amunia  and  (3)  Sfilmic  Pnriul^d^idfi^ini a.— These  aro  often  in- 
difitin^iflhable,  and  prol)ably  cases  which  are  cHnically  similar  are  often  due  to 
di&similar  patholu^ical  proeesses.  The  most  typical  cancs  of  "splenic  anaernia" 
nre  very  rare,  and  sliow,  besides  the  enlargement  of  the  spleeu,  a  marked  amemiii 
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aftor  -some  inonth«,  or,  on  th«  other  hand,  inay  end  f/itallv  by  an«?mi«  and 
AAthenia,  by  htpmorrhaRe,  or  by  intercurrent  alTection.  PathologiralIy.  the 
eniargement  of  the  spleen  ia  a  siinple  hyiif!r{>lasia :  the  nmrrow  is  red  ana  soft 
throughout,  and  contains  an  unduo  propiiption  of  nucleated  red  cells.  The  Hver 
has  Iteen  dencribed  as  containing  islands  of  blood-forniint;  cells,  and  if  this  ol)Herva- 
tioii  U  contiruied,  it  would  givu  one  the  inipreJiisioD  tbat  the  iuarrow  wiu>  iusullicient 
for  the  required  blood-formation,  and  that  it  was  possed  bfick  to  the  liver  as  well, 
which  in  frtal  Hfe  i*  a  blood-forni ing  organ.  In  the  blood  the  red  celU  are  greatly 
diniiiiished  in  severe  cases,  exceptionaliy  falllng  to  a  niillion.  The  ortiinary  cor- 
puscular  change-s  of  severe  secondarv  ana»mia  are  found  with  a  quit«  exoessive 
pro|K»rtion  of  nucleated  red  cells.  The  inajority  of  tlioso  are  nornioblafitK,  but 
megalobt&sts  niay  occur.  The  ('olour-index  is  ]ow,  even  in  casos  with  mogaloblast«, 
however.  There  is  u8uaUy  high  leucocyto8is— froni  20,000  to  50,000 — which  persitits 
wilhout  niuoh  change.  Lyniphi>cytes  are  alway8  relatively  increased,  even  beyond 
the  nonnal  higii  proportion  ininfants.  Eu»^inophilesare  usually  atorabout  the  [ligh 
normal  nuiulter  of  infants,  8ay  5  or  6  per  cent,  MyeIocytes  are  uniformly  i)resent, 
though  not  in  such  iarge  proportion  as  in  mjelicmia.  The  essence  of  the  disejiKe 
seenis  to  l)e  a  b!<X)d-de^truction,  probably  from  unknown  toxic  influences,  but  the 
livcr  does  not  eontain  the  deposits  of  iron  found  in  pomicious  aniefnia,  nor  is  there 
any  leiikocmic  intiltration  of  organs. 

Tretiiment  of  Stdenic  EntnnjemriUs. —  From  ali  that  has  becn  said  of  the 
physiulugy  and  patnology  of  the  organ,  it  wi]l  be  ^een  that  the  vast  niajurity  of 
splenic  conditions  are  sccondary  to  disease  elsewhere,  and  that  the  entargenient 
oi  the  organ  is  to  be  regarde<l  as  a  syinptoni,  often  a  very  valuablc  one  from  tlie 
point  of  view  of  diagnosia,  but  not  calling  as  a  rule  for  apecial  interference  except 
in  thoae  čase«,  dealt  with  elj»ewhere,  wliere  renioval  is  advisable  for  surgical 
reasons.  Since  the  discovery  of  the  importance  of  the  bone-mftrrow  in  blood- 
fommtion,  the  spleen  has  ceosed  to  be  crcdited  with  inipossible  and  contradictory 
functions,  and  it  is  to  be  hoped  that  the  knowledge  that  the  ohnngcs  in  the 
uiarrow  are  aiso  secondar^  to  mtluences  from  other  organs  niav  lead  us  in  tirne 
to  the  oorrect  iut«rpretation  and  scieutifiu  treatment  of  uiany  oi  these  perplexiug 
amemias. 

UTKRATURE.— LiTTKV.  "Die  Krankhoiten  der  Milz,"  1898,  in  Nothntgol'«  Sjftt^m.— 
Patun,  Guixand,  &ud  Fowlrii.  "The  KeUtiouahip  of  tbe  Spleen  to  the  Fonn&tiou  of  Ulood- 
CorpUJicles,"  Joum.  of  rhtj»iol.  1902.  —  Ewtso.  CUnietil  Paihology  <(f  tke  Hlood,  1W)1,— 
Brill.  "Priraar^  Splciioui<'galy,"  Ainer.  Joum.  of  Afed.  Sci.  1901.  PlRKUs.  **Pseiido- 
leukieiDic,"  1901,  in  NortiiDagel*«  St/$tein  ;  etc. 


Splenic  Fcver  (AnthraxV 

I.  Generauties 

Dekinitios. — Anthrax  ia  an  infectious  disease  causod  by  the  "  Bacteridie 
du  Charlion  "  (Davaine),  BacilluH  anUiracis  (Cohn),  which  occurs  in  the 
blood  of  infected  individuals,  and  is  alfio  found  Ib  the  soil  or  ou  various 
other  uaterials  after  tbeae  bave  becoine  contaioinated. 

Vakieties. — This  disease  may  be  either  loccd  (e.g.  malignont  pustule)  or 
general  (general  anthrax). 

Infection  takefi  plače  by  inoculation  or  contaminatdon  of  wounds 
(external  or  cutaneoiis  anthrai),  by  iuhalation  (piilinonary  anthrax),  or  by 
LDgestion  (intestinal  anthrax).  The  laet  two  varieties  together  are  usually 
designated  under  tho  name  of  internal  anthrtu:.  Eeaidea  man  a  grcat 
maiiy  vertebrate  aniuials  are  liable  to  the  disease.  Hoofed  quadrupeds  and 
rodents  are,  generally  speaking,  Tery  susceptible ;  man  ofifers  a  greater 
resistance  to  the  disease. 

Affinities.  —  Anthrax  has  many  clinical  and  pathological  features  in 
coniinon  with  diseases  in  w1iich  there  is  rapid  invaaion  of  the  blood-stream 
by  bacteria  (so-oalled  septiciemias). 

Synonymy  and  Hoinonymy.  —  The  general  disease  is  known    under 

'  (Tbia  diMEM  u  t]ow  goRcrftlly  kDowu  undfr  tbe  name  of  anthruc.     Since  1881  it  ha«, 
boweTer,  becn  rctumed  iu  tlie  Registrar^OenerAls  Reporta  under  the  aame  of  Splenic  Fever.) 
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various  naiuea :  Anthrax,  anthrcnc  septiecevita,  aiiihracainia,  aplenie  /ever, 
ckarhon,  sang  de  tate  (sheep),  maladie  du  sang  (cattle),  ./Wrr«  charhonnettsc 
(horse  and  other  aninialR),  milzbrand. 

Names  used  iii  reference  to  some  of  tbe  varietiea  are  frequeDtly  looselj 
emplo^ed  to  designate  the  disease  as  a  whole,  e.g.  wool'$orier's  disetue, 
malignant  jmstuU.  Under  the  name  of  cedime  malin^  ou  oedime  eharhon- 
neux  des  paupUres,  Bourgeols  has  described  a  form  of  cutaneous  aDthrax 
which  ditlers  from  maligimut  pufitide ;  this  diseofie  must  not  be  mistaken 
for  that  described  later  uuder  the  name  of  maHgjiant  vedema  bj  R  Kocb. 
In  former  days  the  terma  charhon  symptomaiiqu€,  or  $7fmptomatic  anthraz, 
were  used  to  designate  what  was  thought  to  be  a  variety  of  the  disease. 
Cases  of  true  anthrax  have  undoubtedly  been  frequently  included  under  theee 
names ;  they  are,  however,  reserved  by  modern  writer8  for  anotlier  diaeaaa 
which  is  known  in  England  as  quarUr-evil,  and  in  Germany  as  Rauachbrand, 
and  is  caused  by  the  bacillus  Chauvaei  (Kauschbrandbacillus). 

Under  the  name  of  rag-sorter^a,  or  picker's,  disease.  (maladie  des  chifibniers, 
Hadernkrankheit)  various  forms  of  infectiou  by  inhalation  of  dust  are 
included ;  a  proportion  of  these  cases  is  attributable  to  infectiou  by  the 
bacillus  anthracis. 

HisTORiGAL  Note. — The  studv  of  no  other  disease  has  done  so  much  for  the 
developiuentof  ourpi'^HeDtkno\vledgeof  thecauaation  and  preveniioa  of  infei-tious 
diseases  of  l>acteriarorigin.  It  ia  impossible  in  this  articlo  to  deal  fu]ly  wit))  the 
historical  aspect  of  the  subject  ;  the  rea<ier  must  therefore  be  referred  to  more 
estended  accoujits,  such  a«  liave  been  given  by  Heusinger,  BoUinger,  iStraus,  and 
Bell,  aiuong  others. 

Kroui  descriptions  given  by  various  ancient  writers  *  of  outbreaks  of  disease 
occurriug  among  the  lower  animals  and  communicaiile  to  man,  it  is  probable  that 
the-se  epidf^mics  were  due  to  anthrax,  and  it  is  generally  occepted  that  the  disease 
is  one  of  great  antiauity.  The  characteristic  features  of  splenic  fever  Avere, 
however,  not  clearly  described  before  tho  publicAtion  of  tlie  classical  treatise  or 
Cfuibert  (1780).  The  descriptions  given  hy  that  authur  are  so  accurate  that  the 
nomeuclature  and  groupiug  adupted  'by  hiiu  have  been  retained  to  the  present 
day.  Two  of  his  varietiea  (Charbon  essentiel  and  Charbon  fiymptotDatiqae)  are, 
i)owever,  now  known  to  correspond  in  the  main  to  a  separate  disease  (see 
"Stkonvmv").  In  1823  Bartheltmy  {bSh^)  proved  that  anthrax  is  a  disease  coni- 
iiiunic&ble  by  inoculation  and  ingestion  to  several  lierbivora,  and  that  carnivora 
otTer  a  great  resiatanco  to  infection. 

In  1850  Rayer^  in  conjunction  with  DavaitUj  observed  filiform  motionless 
bodies,  the  length  of  which  wa8  about  twice  that  of  the  diameter  of  a  red  bloo«! 
corpuscle^  in  the  blooil  of  a  sheep  which  had  l>een  inof^ulated  with  some  spleen 
pulp  obtjuned  from  another  she«p  atfected  \vith  splenic  fever. 

rolUndfr  in  1855  stntt>d  that  ho  had  seen  in  1849  tiliforin  or  rod-like  bodies  in 
the  blood  of  animak  afleoted  with  anthrax.  He  did  not  otler  any  positive  opinion 
as  to  tlie  relations  of  theae  borliej*  to  tlie  disease.  He  descril)e<l  very  cArefuIIy  the 
characters  of  the  baciilus,  and  recDgnised  its  probable  vegetaVile  nature.  (In 
Oermany  Pollen<ler  is  generally  crcdited  with  tho  discovery  of  the  bacillus.) 

BraneU  in  1857  recognised  that  the  bacillus  was  present  in  the  blood  of  a  man 
wlio  had  died  of  anthrax.  lie  communieated  the  disease  to  sheep  by  inoculating 
theni  with  that  blood,  and  found  that  the  l^cillus  wa£  con&tantty  preeent  in  the 
blrKtd  of  these  animals  imme<liately  before  their  death.  He,  however.  looked  uixmx 
them  as  inHications  of  early  putrefaotive  change,  and  thought  that  although  their 
presence  had  a  detinite  diagnostic  value,  the  bacilli  were  not  special  to  anthrax, 
neing  neither  the  cfiuse  nor  the  ineans  of  carrying  the  disease. 

It  was  only  in  !86:J  that  Davainf^  enlighteno(rby  the  researehcs  of  Pntiteur  on 
butyric  fennentation  <publiahed  in  1861),  announced  that  the  liacillus  anthracis 
wa3  the  actuai  cause  of  the  disease.  He  supported  his  views  by  a  large  number  of 
careful  erperimeuts,     He  showed  that  blood  obtained  6hortly  after  the  death  of  an 

'  References  to  cpidcmics  of  disease  rcscroblinff  clo8cly  Anthr&x  nnd  probabl;  identični 
with  it  have  been  found  in  the  n-ritings  attnbuted  Co  Moses,  Homer  (1000  1  B.C. ),  Lucretius 
(110  B.C.),  Virgil  (70  B.C.).  DioDyaia8  of  Halicamassus  (54  b.c.}i  Ovid  (43  it.c.),  Plutarch 
(60  A.D.). 
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aniinat  atlectecl  wtth  anthrHX,  and  containing  the  bacillus,  was  always  infectious, 
and  firoducoci  the  di.st»a.se  when  inoculnt^i  into  a  »usceptible  animal.  On  the 
other  hand.  he  ohserved  that  blo<xl  containing  no  anthnix  bacillus  never  com- 
muuicated  the  disease.  Davaines  views  met  with  consiilerable  op]>osition  froiu 
the  most  eminent  authoritipH  of  his  tinie. 

No  important  advance  was  made  till  R.  Kttch^  in  1H76,  published  his  researehes 
on  the  life-hiHtory  of  the  bacillus  anthracis,  and  demonstrated  that  this  organism 
waB  capable  of  producing  highly  resisting  spoi-es.  Ha  indicatcd  clearly  the 
inHuenee  whicli  t^^mperature,  oxygen,  anU  muisture  had  ou  the  development  of 
th(5  baoillus  and  its  spores.  He  discovei-ed  the  conditions  under  woich  tliiii 
organism  can  live  as  a  Hnprophyt«  outside  the  lMxly,  and  thereby  explained 
how  the  Jwil  in  certnin  localities  remained  infected  froni  year  to  year. 

In  18Hl),  Pattfur,  C/uimhei-fand^  and  Roux  demon strat«!  that  the  pastures  wcre 
gonerally  infected  bv  the  dejecta  of  animala  attectc<l  with  splonic  fever,  and  aiso  by 
the  blooii  when  the  u(Ay  hau  l^een  opened  after  death  witliout  čare  beinK  takcn  to 
prevent  pollutioii  of  the  «oi).  In  pastures  so  contaiuinated,  spores  niight  j>oi-sist 
tor  yeara.  Animals  srazing  in  these  infected  regions  contracted  the  disease  by 
the  in^-stion  of  foo«!  contaminated  with  spores.  A  yeAr  later  the  same  authors. 
after  hnding  that  an  Httark  of  anthrax  confera  itnmunity  again.st  a  second  attack, 
puldished  tlieir  remarkable  investigations  upon  the  means  of  attenuating  the 
virulence  of  the  Ijacillus  anthracis  and  producing  artiticial  immunity  by  vacci- 
nation  with  attenuated  cuUure-s. 

On  account  of  the  property  which  the  anihrax  bacillus  has  to  produce  spores, 
the  application  to  anthras  of  the  recent  discoveries  of  Pitstfur^  on  the  atien%ia' 
iion  o/ the  virulence  of  microbfs^  was  a  matter  of  special  diflicult^. 

Although  many  im])ortant  additions  to  our  knowledge  of  the  properties  of 
the  bacillus  anthraeis  and  \i»  mode  of  action  upon  the  tissues  have  been  ma<le 
by  a  number  of  distinguished  observers  sinoe  1881,  none  of  tbeni  have  Imd  the 
same  influence  upon  medical  sciencc  aa  thosc  which  have  been  referretl  to  in  this 
short  summary. 

II.  Anthrax  ih  Man 

General  Anthrax. — CHnical  Fmtnres, — Penetration  of  the  bacillus 
into  the  blcMKl-stream  is  preceded  by  eomo  local  leaion,  but  the  ditlusion  of 
the  toxine8  prodiiced  by  the  bacilliia,  and  later  the  penetration  of  that 
organism  into  the  l>lood,  take  plače  in  manj  cases  ao  rapidlj  that  the 
disease  has  frequeatly  the  oharacters  of  a  general  iiitoxicatioQ  or  infection 
at  the  time  when  the  first  sjmptonis  are  noticed.  According  to  the  mode 
of  entrance  of  tbe  bacillus,  invaaion  of  the  blood  is  more  or  less  delajed. 
Iq  cutaneous  anthrax  (malignaut  pustule)  generalisation  uf  tlie  dis^uise  is 
more  delajed  than  in  casea  of  internal  anthrax.  The  exten8ive  cedema 
frequently  noticed  in  parts  free  froui  bacilli,  but  connected  vrith  the  seat  of 
infectioD,  indicates  the  action  of  taxiuea  The  generalisation  of  the  disease 
is  marked  by  the  appcarance  of  tlie  folIowing  sjmptoms  : — 

Moderate  fever,  seldom  esceeding  103"  F.  (There  may  be  practicallj 
no  pyrexia.)  In  complicated  cases  a  temperature  reaching  105"  F.  and 
107*  F.  has  been  ob8er\'ed.  During  the  last  hours  of  life  the  temperature 
usuallj  bccomes  subnormaL  The  rectal  temperature  is  considerabij  higher 
than  that  of  the  axilla.  The  weakDe88  and  wearine68  of  the  patient  and 
other  evidenoes  of  disease  are  out  of  proportion  with  the  amount  of  fever. 

H^morrhages,  vomiting,  diarrhoea,  djspncea,  ejanosis,  vveakness  of  the 
pulae  are  of  common  occurrence.  Coldnesa  of  the  skin,  abundaut  perepira- 
tiou,  collapse,  usuallj  precede  death. 

The  miud  maj  remain  clear  to  the  end,  but  pain  in  the  head,  delirium, 
convuL*ionH  may  occur. 

Toward8  the  end  of  life.  diagnosis  maj  be  facilitated  bj  the  discoverj  of 
anthrax  baoilli  in  a  drop  of  blood  ubtained  from  the  tinger  or  the  lobe  of 
the  ear. 

In  fatal  cases  life  aeldom  lasts  more  than  four  or  sis  dajs  after  the 
onset  of  Bjmptoma.     Recoverj  is  said  to  have  occurred  after  sjmptoms  of 
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general  infection  hud  beoome  manifest — it  has  l)een  stated  that  recovery  is 
eveu  posaible  after  HDthrax  bacilli  have  been  seea  iu  the  blood ;  tbese  state- 
ments  require  further  confirmation.  When  general  anthrax  is  not  preceded 
by  obvious  external  lesions  (malignant  pustule),  or  does  not  occur  in  a 
patient  known  to  have  been  expoaed  to  infection  either  through  his  occupa- 
tion  or  by  accideut,  the  diagnosis  of  the  disease  is  by  no  means  easy.  The 
appearance  of  bacilli  in  the  blood  is  too  much  delajed  to  be  of  practical 
lise,  and  even  a  few  houra  before  death,  baciUi  are  not  alway8  discorerable 
in  the  blood  by  simple  microscopical  examination.  Diagnostic  cultivation 
and  inoculation  experimenta  would  therefore  in  many  eaaes  yield  results  only 
after  the  death  of  the  patient.  They  are  none  the  lesa  of  use  in  eatablishing 
the  exaGt  nature  of  the  disease,  and  aasisting  in  the  application  of  preventive 
measures  by  making  clear  the  nature  of  ali  doubtful  ca8e& 

.Ifrfrbiil  AnaOvni/. — The  post-mort«m  Hviditv  is  U8ually  excessive;  parts  such 
as  the  lips,  ears,  naiU,  etc.,  which  wftre  rt!reany  cyanosed  during  Hfe,  assume  a 
dark  purple  colour.  Decomposition  appears  early,  and  post-mortom  cniphvsema 
uiiiy  \ye  produced  by  the  action  of  putrefactive  organisms.  Dark  brown  blood- 
.stairted  fluid  frequently  escapes  from  the  various  oritices  of  the  aliitientary  and 
re8piratory  possages.  Subcutaneous,  submucous^  Hubserous  aMicma,  aud  blood 
extravasatioD5  are  frequently  ob6en'ed  :  they  are  usually  most  marked  in  the 
neighbourhood  of  the  original  seat  of  infection. 

Serous  or  ha^morrhagic  exudatioiis  are  ftequently  present  in  the  pleura,  peri- 
cardiutn,  and  peritoneuiu.  The  endocardiuni  and  intinia  of  blood-vessels  are 
bloo<I-stained.  Tlie  skeletal  and  carfliac  niuscles  are  usuallv  dark,  soft  and 
friable  ;  the  heart  and  lar^e  veins  are  distended  M'ith  blo«wl.  Tlie  blood  is  very 
dark,  alnto^t  black,  viscid  ;  it  doai  not  regain  the  colour  of  arterial  blood  on  being 
exposed  tt»  the  air.  Coagulation  ia  abscnt  or  impei-fcct,  a  few  soft  clota  niay  be 
prosent  in  tlie  heart  and  larger  veins.  If  the  blood  be  examined  microscopit*alIy 
itoon  a/ter  death^  it  \&  uHually  tound  to  oontain  anthraic  bacilli,  which  are  situated 
l)etweeu  the  blood  corpuscies.  Tho  red  blood  corpusclos  form  irregular  mas»es  by 
aggluLimitioii ;  they  aro  more  or  less  deforraed  ;  tnere  is  marked  leucocytosis.  U 
the  examination  of  the  blood  is  delayed  for  many  hours,  the  rapid  onset  of  putre- 
faction  alters  the  character  of  the  bloud,  and  the  bacillus  anthracis  is  often  found 
to  have  disappeared  more  or  le-ss  completely.  It  may,  however,  stili  be  di&covered 
in  the  peripheral  parta  of  the  l>ofly,  where  putrefactive  changcs  have  been  delayed, 
owing  to  tno  raj)id  coolingof  tlieso  parts  and  thcir  Histance  from  thcaUmcntary 
catial.  By  coohng  rapidly  the  whole  body  of  small  animals  the  writer  has  been 
ablo  to  prevent  entirely  tne  effects  of  putrefactive  cimnge,  and  has  ascertained 
that  at  tlie  end  o£  two  and  even  three  week&  typical,  short,  non-spuring,  li\ing 
anthrax  bacilli  might  stUl  be  pi*eseDt  ia  blood  obtaiued  from  the  heart  and  other 
organs.' 

The  stomach  and  small  intestine  are  frequently,  though  by  no  means  always, 
affected,  even  when  infection  ha3  not  taken  placc  through  tne  intestine.  The  large 
inteatines  mav  also  1)0  the  seat  of  lesions.  The  gastro-intestinal  leaions  appear 
U9ually  as  dark  swollcn  patohes,  nioasurinK  from  \  of  an  inch  to  more  thau  1  inch 
in  diameter ;  the  mucous  membrane  is  cTiielly  affected.  The  patches  are  often 
iiumerous,  usually  deeply  cougeste^i  or  ha?uiorrhagic.  Some  of  these  lesions  may 
undergo  gangrene  and  ulcenitiori.  Tlie  bivcillus  anthracis  is  found  in  great 
abundance  in  these  regions.  The  lymphatic  glands  are  geneialiv  njore  or  less 
rnlarged,  soft  and  deeply  conpe-sted.  The  spleen  is  U8uany  larger  than  normal, 
Iput  not  to  the  same  extent  as  in  some  of  the  lower  animals  {e,g.  sheep  and  cattle). 
VVhen  di-stinctlj  affected  it  is  soft  and  dark  in  colour.  The  spleen  may,  however, 
l>e  su  slightly  invulved  as  to  appear  nearly  normah  Bcsides  venous  consestion, 
the  liver  and  kidney  preselit  no  striking  characteristic  naked-eye  leaions. 
Evidfiicoa  of  parenchymatous  degenerative  changes  are  revealed  by  microsoopic 


>  Portiona  of  inturcal  org&os,  or  blood  from  the  heart,  obtaiued  soon  after  deatb,  may 
be  kept  for  i^everal  da.ytt,  and  bo  atill  iiuitable  for  bacteriological  examinatiou  if  packed  in  ice 
Tbis  obacrration  alao  prove.s  that  ooutamiiiation  of  tho  soil  by  blood  containing  antbras  bacilli 
iuay  be  followod  by  the  formatiou  of  8]joreti  even  when  such  contanunation  oocars  at  a  tirne 
wimu  thu  soil  is  frozen  ;  for  the  bacilli  cetain  their  Tita)ity  long  enough  to  p{>riuit  of  further  de 
velopmcnt  wheu  the  temperature  is  high  enough  to  favour  the  fonnatioa  of  eporea. — S.  D. 
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examination.     Haemorrhages  may  be  found  in  ihe  lungs,  under  the  cerebral  and 
spinal  meninges,  and  evcn  in  the  substance  of  the  nervo  cenires. 

CuTANBOUS  A>THRAX.  (Malignant  puBtule.  See  vol.  vil  p.  255.) 
PuLMOXAKY  Anthrax.  (Wool-8orter'8  disease.  bronchial  mjcosis,  etc.) 
Clinieal  Features. — As  the  name  indic/itefl,  wool-8ortcr8  are  speciallj  liable 
to  infectioD  through  the  iuhalaLiou  ol*  iufectious  dust;  tliia  dauger  ia  uotj 
however,  confined  to  them ;  thus  some  of  the  outbrejike  of  disease  which 
have  been  observed  in  rag  pickere  or  aortera,  wool  and  horn  vrorkers,  tanners, 
etc.,  are  also  attributable  to  anthrax. 

The  hair  of  such  aoimals  aa  the  oamel,  alpaca  (lama  paco),  goat  (mohair). 
are  8pecially  dangerous.  AH  the  wools,  hairs.  hidea,  horas,  etc.,  coming 
from  warm  countries,  and  speciallj  from  the  continea  of  Asia  Minor  and 
Persia  (Van  distriot),  where  anthrax  is  prevalent,  are  a  aource  of  danger; 
the  mixture  of  fleecea  and  hidea  from  diseaBed  animala  with  those  of  healthj 
auimals  has  unfortunatel/  not  been  sutlicientlj  guarded  against. 

Although  the  danger  of  handling  such  materiala  has  been  known  for 
some  considerable  tirne  (Fournier,  1/69),  it  wa8  only  in  1879  that  Bell 
demouBtrated  the  exact  uature  of  pulmonary  anthrax,  and  gave  hia  \vell- 
kDOwu  accouut  of  the  diecaae  wlaeh,  acconliug  to  him,  runs  the  foUovving 
eourse  in  caaea  of  unmbced  infection. 

Dnring  the  ahort  incubation  period  nothing  more  than  bronchial 
irritation,  dne  to  the  inhalation  of  duat,  is  noticeable.  The  tirat  sjiaptoros 
iudicating  the  beginning  of  general  infection  are  often  indetinite,  the 
disease  as.suming  rapidlj  the  characters  of  general  anthrax  with  practically 
no  local  manifestation.  In  other  casea  wbich  are  usuallj  more  prolonged, 
a  more  or  lesa  distinct  local  reaction  ia  indicated  by  pain  in  the  cheat. 
dyBpn(ca,  cough,  signs  of  pneumonia,  pleurisy,  and  a  higher  temperature 
(105*"  to  even  107")  than  is  usually  observed  in  uncomijlicated  cases  of 
rapidly  fatal  anthracsemia.  In  63  cases  observed  by  Bell,  the  duration  of 
life  wa8  aa  follow8 : — 


No,  of  day8 

1 

2 

3 

4 

5 

10 

over  10 

No.  of  cases 

3 

13 

18 

13 

7 

7 

2 

Bell  is  of  the  opinion  that  pulmonary  anthrax  is  by  no  meana  always 
followed  by  generaliaation  of  the  diaease,  and  that,  as  in  the  čase  of 
malignant  puatule,  recovery  ia  not  infrequent. 

It  is  obviouK  that  spores  may  be  BwalIowed  at  the  same  tirne  as  thej 
are  inhaled,  and  that  pulmonaiy  and  iutestinal  anthrax  may  ariae 
ooncurrently. 

Morhid  Anatomi/. — The  first  scientific  accoiint  of  the  leaions  occurring  in 
pulmonar)'  Hnthrax  is  duc  to  Greenlield.  Beyond  the  changes  observed  in 
general  anthrax,  the  followiug  lesions  may  be  couaidered  as  characteristic 
of  pulmonary  anthrax,  specially  when  they  are  not  associated  with  emtensive 
abdominal  leaions. 

Gelatinous  (frequently  hieraorrhagic)  cedema  of  the  mediastinal,  sub- 
pleural,  and  interlobular  pulmonary  connective  tissue ;  considerable  pleural 
and  i>ericardial,  generally  stravr-coloured,  exudation. 

Eulargement  of  the  bronchial  glanda  which  are  friable,  deeply  congested, 
often  the  seat  of  hfemorrhagfs,  and  thcrefon-  of  v»*ry  dark  colour ;  venous 
hTperftuiia  and  cedema  of  the  lungs,  puluiouary  ba^morrhages  more  or  less 
limited.  Lumen  of  the  trachea  and  main  bronchi  reduced  by  the  a^dematous 
8welling  of  the  mucous  and  sub-mucous  coats.  livhich  are  also  the  seat  of 
nomerous  ha^morrhages. 


%M 


SPLENIC  FEVER 


Greenfield  found  that  these  lesions  were  moat  raarked  in  the  lower  part 
of  the  trachea  and  in  thc  maiii  bronchi. 

Nuiut^roua  baoilli  ure  preseut  iu  llie  Lliseaeed  mucoua  membrane  from 
which  they  spread  through  the  lyixiphatic  spaces  and  vesaels  to  surround- 
ing  parts. 

Intestinal  Antmkax.     (Mjcosis  intestinalis.) 

Clinkid  Features. — TIub  form  of  aulhrax  haa  rarely  been  obaerved  to 
fol]aw  the  ingestion  of  the  imperfectlj  cooked  flesh  of  animals  which  had 
died  froiii  authrax.  Alimenta  may  also  be  contaminated  with  sporea  present 
in  dust  ThoBt-  who  by  their  occupation  are  liable  to  puImonary  antlinis 
and  uialiguunt  pustule  are,  geuenilly  speaking,  alao  liable  to  iutCHtinul 
authrax.  (i.  Munch  in  1871,  and  E.  Wagner  in  1874,  appear  to  have  l-»eeii 
the  first  to  recogniae  the  exact  nature  of  this  form  of  anthrax,  which  had 
been  previoufily  described  by  Waldeyer  imder  the  name  of  Myco8ia 
inteBtinalis. 

The  moat  important  8ymptoms  are  the  foUowing: — Sudden  onset,  pr< 
tration.  pains  iu  the  back,  colics,  vomiting,  meteorism,  diarrhcea,  8om< 
time»  hiemorrliagic ;  pulmijnary  syTnptoms  similar  to  those  observed  in 
puhn<>iiary  niiLhnLx  may  also  super\'une.  The  patient  passes  into  a  state 
of  collapse  resembliug  that  associated  \vith  cliolera.  Death  UBually  occurs 
from  two  to  tive  day8  after  the  onset  of  the  symptoms.  (Emler  haa  recorded 
two  interestJng  aises  of  intestinal  anthrax  caused  respectively  by  the 
consiuiiption  of  micookod  meat,  aml  badlv  cooked  livcr  of  one  cow  an< 
one  ox  \vhich  had  been  slaughtered  uu  account  of  authrax.  In  one  case'1 
death  follo\Yed  wit]iin  tliree  day8 ;  iu  the  <jtherwithin  tive  day8.  It  woald 
ftppear  that  some  130  pcrsons  had  partakeii  of  the  flesh  of  these  two 
animals,  and  that  the  two  casee  nicntioned  aliove  were  the  only  onea  in 
which  a  fatal  resulfc  follovved.  The  ingestion  of  tleah  infeoted  with  antlirax 
bttcilli  Ih  frequently  \vithout  had  effects,  but  may  be  followed  by  gaBtro- 
intestinal  disorders  from.which  the  ].>atient  recovers.  On  this  ground  it  ia 
Bupposeii  that  recovery  ma}^  take  plače  after  a  slight  local  infection. 

Morhid  Anaiomy. — Even  befure  their  exact  nature  vra«  recognised, 
good  descriptious  of  the  leeiona  connected  with  intestinal  anthrax  had 
been  given  by  Wahl,  Bulil,  and  Waldeyer.  The  most  characteristic  leaions 
are  the  follovving : — Ahnndant,  seraiis-lookiug  peritoneal  exudation  ;  cedema 
of  viseeral  i>eritoneum^  of  meseutery  and  retroperit^ineal  tiasue;  ecchy- 
moses  in  the  same  situatiou  ;  eulargement,  cungestlon  and  htemorrhagic 
infiltration  of  mesenteric  ganglia ;  numerous  pustular-louking  8welliug8  of 
the  mucoaa  of  the  stomach  and  up|)er  part  of  the  auiall  intestines;  similar 
leaions,  but  leas  numerous,  in  the  lo\ver  parts  of  the  ainaU  intestine  and  in 
the  large  iutestino.  Some  of  these  8welliuga  are  htemorrhagic,  and  some 
resemble  infarcts. 

These  lesions  are  intenselj  congested  or  h^emonhagic ;  their  central 
parts  may  be  gangrenuus  and  nlcerated. 

Anthi-ax  bacilli  are  uauiilly  foiuid  in  great  abundanoe  in  the  atTeoted 
parts.  Owing  to  the  frec{uency  of  intestinal  changes  in  other  forma  of 
anthrax,  it  is  ouly  wheu  the  hi3tory  aud  the  relative  importanoe  of  lesions 
indicate  clearly  intestinal  infection  that  the  diagnosis  of  intestinal  anthrax 
can  be  establiahed  aatiflfactorily. 

III.  Anthhax  in  the  Lovkr  Animals 

Animals  liadlb  to  tuk  Djseask. — Most  of  our  domestic  animals  are 
liable  to  anthrax ;  they  may  be  infected  in  the  same  way8  as  man,   but 
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they  are  not  equally  susceptible  to  ali  modes  of  infection.  iDfectiou 
tliruugli  Ihti  alimeutary  canal  is  the  most  couiuion.  Generallj  speakiug, 
young  animals  are  more  liable  than  old  ones ;  fatigue  aad  other  unfavour- 
able  cunditions  predmpose  to  mfection,  as  well  as  some  ill-defined  indi- 
vidual  peculiariUtis. 

Shetp  appear  to  be  most  sasceptible  animals  to  infection  by  inoculation  or 
inefestion.  Certain  races  of  sheep  (Algerian  sheep)  ofler,  bowever,  a  remarkable 
resifttance  (ChauveauV 

GoaU  bebave  mucli  rk  do  the  sheep. 

Cattl^  nre  aIso  ea8ily  infei!te<j  through  the  aliment»r,v  canal ;  but  they  are 
much  more  i-esistant  to  suboutune<»us  inoiulations.  rEmler  did  not  succeed  in 
producing  ftnthrax  bv  inoculation  in  more  than  ono  out  of  forty-one  cowfi  or  oxen 
which  he  in<X!uluie(l  with  large  quantities  of  Anthrax  bitjiid.  Tbn  outbreaks 
observed  ainong  catlle  are  undoubtedIy  chielly  due  to  ingestion  of  cuntamiuated 
food.  Huminnntf^  generaUy  spealcing,  inay  be  said  to  be  auiong  tbe  animals  most 
liable  to  antlirax. 

The  hor$€  is  in  raany  Europe^n  status  not  verv  frequently  afTect*Ml,  but  in 
Rossia,  8ai-dinia,  Algeria,  and  Inclia  serious  outbreaKs  (if  intestinal  anthrax  have 
occurrt^  aniong  horses. 

The  piff  niay  bc  infected  by  ingestion  and  inoculation. 

Do^fs  and  cats  ulTer  considerable  resistance  to  anthni.x.  Cats  appear  to  be 
more  liable  than  dogs— young  cata  e8pectally. 

Camii>ora  Henerally  do  not  seem  very  susceptible  to  the  disease ;  the  hear  is 
Baid  to  be  liab^  to  it ;  and  coses  of  infection  of  hunmn  beings  through  bear  skins 
have  been  recorded. 

Hodenti  (inotuding  the  usuat  experiraental  animals,  i,e.  tho  mouse,  the  guinea- 
pia^  and  the  jtibbit)  contract  the  disease  very  readilv  after  inoculation,  but  resist 
iniection  by  the  alinientarv  canal  rauch  more  than  sfieop  or  cattle  do. 

/ftttM,  sf)ecial]y  of  tlie  wliit<.'  variety,  offer  great  resistance  to  anthrax.  but  their 
resi.stance  in  considerabl  v  reduced  by  fatigue  and  various  ill-defined  conditions. 

BiriUy  generali^  speaking,  are  not  easily  affected  Vjy  inoculation,  and  may  be 
fed,  apparentlv  without  etlect,  on  food  contaiuing  anthrax  bacilli.  The  di&ease 
bas,  however,  been  pi^Kluced  in  young  pigeons,  ducks,  chickenK,  and  sparrows  by 
inoculation. 

Pasteur  bas  8hown  that  by  lowenn^  the  temperature  of  the  Af?^  that  bird 
can  l)e  rcnclerefl  liable  t/O  antlirax  infection. 

Batrachiana  and  tishes  oHer  a  considerable  resistance  to  anthrax.  Gibier  has 
demonatrated,  however,  that  when  the  temperature  of  frogs  is  artiticially  raised, 
the  bacitlus  inultipUoi  readily  in  their  blo<x]  and  tifssues. 

Duratiim  w/  the  Di»fa$e  a/ter  Ej/tciitnentaf  Iw>culaiion.  —  Animals  usuallv 
employed  in  experin»ental  work  die  more  or  less  rapidly  when  inoculated  witn 
virul**nt  anthrax  bacilli. 

The  monse  uaually  dies  within  2()  huurs, 

The  guinea-pig  in  from  :)*»  to  48  houi-a. 

The  rabbit  in  about  60  hours. 

The  same  animals  when  inoculated  witli  less  virulent  bacilli  or  spores  may 
reaist  mudi  longer  or  recuver.  The  writer  has  observed  a  characteristic  form  of 
ckrumic  anthva-r  in  »tome  guinea-pigs  which  he  had  inoculated  with  spores  that 
had  been  kept  dry  and  exposed  to  air,  in  the  dark,  for  nearly  two  year8.  No 
effect  appear«!  to  result  from  the  inoculation  for  the  Hrst  three  week5.  At  the 
end  of  tnal  tirne  the  animals  sudd(mly  KUft'umlwd,  Racilli  werc  fouiid  in  ^mall 
numV>er8  in  the  blood  and  ali  the  organ«  examined,  in  the  spleen  they  occurred  in 
smalt  groups  here  and  there  ;  they  were  Wruient  and  readily  cultivateiJ. 

SpkCIAL  FeATURKS  of  AnTHKAX  in  30MK  OF  THK  DOMESTIC  ANIMALS. — 
S^mptom^. — GfnrraJ-  Anihrax. — Anthraz  mithout  any  external  manifesta- 
tioTts  {Anthraarmui,  splenic  fever)  may  ruu  such  a  rapid  courae  aa  to  cause 
death  vdthin  one  hour  of  the  appearance  of  the  8ymptomB  {Anthrax 
acutissimus) ;  in  such  caaes  the  animals  die  uitb  the  Bymptoms  of  cerebral 
apDplexy,  blood-stained  diacbarge  eecaping  from  their  noše,  mouth,  and 
anus.  This  form  is  chie&y  ohaerved  in  cattle  and  sheep  at  the  beginning  of 
certain  epizootica. 
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Anthrax,  even  when  acute  {Anthraz  acutus),  usuallj  runa  a  8omewhat 
slovver  course,  the  Bjmptoiiis  lasting  from  a  few  houra  to  twenty-four  houra. 
Iq  such  cases  fever,  eigus  of  cerebral  congestion  or  irritation,  unsteadiness, 
weakues3,  pulmonarj'  congestion,  tumultnous  oardiac  beats,  rapiditj  and 
smalliieaa  of  the  puLse,  blood-8tained  diachargea  from  the  orifices  of  the 
reapiratory  aud  aUmeutarj  tracts,  haematuria  (in  the  sheep),  and  signs  of 
a8phTxia  nre  observed.     OccaaionaIly  reinisaiona  mav  occur. 

In  the  ox  and  the  horee  the  dieeaae  often  ruua  a  8lower  courae  stili 
(^Anthraa;  ftuhaeutus) — one  day  to  five  or  seven  dajs.  The  Bjanptoms  are  of 
the  same  natiire  as  in  the  preceding  form,  but  the  fever  and  gastro-intestinal 
HTmptoms  ure  generally  more  evident.  Kemisaions  are  also  more  iTequent 
than  in  the  other  forma. 

Anthbax  with  Localiskd  Lksions  of  the  Skin  or  Mucous  Mem- 
nRAS KA.—S I/ ttipto ms. — Cutaneous  anthrax  reaembling  more  or  leBs  cloeelj 
the  human  maUguant  pustiile  is  observed  chiefly  in  the  horse  and  the  ox, 
and  sometimes  also  in  the  dog.  The  illness  geuenilly  lasts  from  three  to 
five  day8. 

Antkraz  may  affect  rtior€  speciafJi/  the  mucous  m>emhraiua  of  the  mouth 
(glocts  anthraz);  of  the  pharynx  (anginal  authrax).  These  forma  are 
chiefly  observed  in  the  pig  and  in  the  dog,  but  are  not  of  couimon 
occurreuoe.  CEdeina  of  the  tissues  about  the  rectum  is  a  special  feature  in 
Bome  cjises  (lumbar  anthrax). 

Morbid  Anatomy. — The  lesions  observed  are  very  similar  to  those 
already  deacribed  in  connection  with  the  human  aubject.  Some  of  the 
lesions  are  more  marked  in  some  animals  than  they  are  iti  man.  The 
enlargoment  and  diflluence  of  the  spleen  are  very  characteriatic  lesions  in 
cattle  aud  sheep.  Renal  hiemorrhages,  giving  rise  to  the  hrematuria  which 
is  80  oharacteristic  in  the  sheepj  are  much  less  fre^ucnt  in  other  animala 

IV.   GBOGRAPHICAL  DiSTRIBimOK   OF  Anthrax 

Thie  disease  occura  in  ali  parts  of  the  world,  and  is  a  cause  of  great 
mortality  among  suaceptible  animala  No  climate  is  free  from  it ;  anthrax 
has  been  observed  iu  Laplund  and  Fiulaud  as  well  aa  in  India.  Owing, 
however,  to  the  rapid  grovvth  of  the  l>acillus,  and  formation  of  spores  under 
the  intiuence  of  warmth,  the  disease  ia  much  more  liable  to  spread  and 
perpetuate  itself  in  wann  than  in  cold  cliiuates. 

Anthrax  ia  specially  prevakmt  in  certaiu  districts  of  France,  Germany. 
Austria,  Russia,  Siberia.  Turkev,  Asia  Minor,  Persia,  India,  Chiua,  Africa, 
North  and  South  America,  and  Auatralia. 

V.  Thb  Anthrax  Bacillus 

MoKrHOLOGV. — Iu  the  untreated  blood  of  an  animal  which  ia  dying,  or 
has  rccently  died  of  anthrax,  the  bacilli  appear  as  short,  transparent, 
motiouless  rods  lying  between  the  blood  coq)U3cle« ;  they  are  U8uaUy  very 
numerous. 

Thfiir  diameter  is  usually  1*2  p.  Some  authors  have  given  moasurements 
varying  between  I  ^  and  \'b  /t.  Their  Icngtli  is  mur«  variable,  but  is  usually  frum 
5  to  6  *i  (according  to  some  tiiey  may  reach  a  length  of  20  /i,  but  these  long 
filaments  are  prol>ab!y  alwftya  composetl  of  severa!  bacilU).  Short  cliains  com-J 
p*>s«d  of  two  or  three  segments  ma^  occur  in  the  blood.  Th»?  )>acilluA  can  b# 
reiulily  stained  with  raost  of  the  basic  anilin  Hyes;  it  stains  8peciaUy  weU  with 
gentian  violet,  Lc>effler's  methylene  blue.  tliioiiin  blua  carbol  fuchsin,  and  by 
Oram^s  niethod.     Ita  large  size  and  the  e&se  with  which  it  is  stained  render  the 
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detection  of  the  bncitlus  antbraois  e&sy.  Anthrax  bocilli  are  generally  quite 
straiglit ;  they  Imve  a  thin  ca[>sule  U8ually  invisible.  When  thev  are  in  chnins  the 
enda  of  a<ija«ont  bacilli  are  8*»parat-ed  by  a  clear  8ul>«tanpo  vhii-li  unites  thctn,  and 
is  apparently  continuou:!  with  the  capsulc  ;  thr  ends  of  tlie  Uicilli  are  square,  after 
epecial  stainiiiK  thev  may  appear  to  be  f>light]y  conrave. 

If  some  iniectoa  blood  De  kept  in  a  wariu  inoi8t  place^  these  roris  are  seeu  to 
(•longate  in  the  oourse  of  a  few  hours,  nnd  u)tiniately  to  lorrn  long  lilanients  in 
irhicn  spores  appear  more  or  less  rapiclly. 

The  grovth  of  the  ImoIHus  in  Vjest  stu<lied  l»y  cullivating  it  in  mjueous  humour, 
blood  serum,  peptone  bouillon  (fluid,  op  sr>li<iifiofl  by  the  addition  of  gelatine  or 
iloie  (agar)  according  to  tho  mfithods  reconnnnndon  by  Koch).  WIi('n  a  drop  of 
juftous  humour  nr  peptono  bouillon  Is  iMoruIale<l  with  a  minut«  quHnfity  of  fresh 
^^lood  containing  a  fow  tmcilli,  and  tliis  preparation  is  kppt  in  a  niuLst  chnmber  at 
temperature  of  36"  C,  the  bacilli  aiv  seen  to  grow  rapidly — thfir  length  at  the 
end  ox  two  or  three  hours  han  uaually  doubIe<l.  As  the  rods  elongate,  they  under- 
go  a  process  of  tission,  and  as  the  various  segmenta  remain  connecteti  tog^ther, 
threaos  are  produced  whioh,  as  th«y  furtlier  grow,  form  loops  presenting  a 
charactemtic  wavy  ap[)earance,  which  has  l>een  conipared  to  that  of  wa\'y  locks  of 
haira.  To  bring  out  cl(}ar1y  tlio  BCgmcntation  of  Iheso  tilainents  it  is  n(*oesMat-y  to 
staiu  thom.  At  the  end  of  twontyfour  liours,  if  there  hnve  l>oen  free  aooe&s  of 
air,  n  constant  t*nnperature  of  35  or  S^"  C,  and  a  sullicient  amount  of  moisture, 
bright  oval  bodios  a])t>ear  at  intervals  in  tfie  Hlaments.  These  art*  y*»ung  Kpores. 
When  the  s|xtrfts  are  nilly  developed,  the  tilaments  Ijt^come  gradually  l&s8  distinct 
and  ultinmtely  disap|>ear,  leaving  the  spores  free.  Spores  appear  as  highly 
refracting  oval  bodica*  with  an  envelope.  Thejr  are  more  ditlicult  to  stain  than 
the  bacilli.  If  some  of  thej*e  »pore-s  >)e  placed  in  Home  fresh  nutrient  fluid  nnder 
the  oonditionH  previ'»ii8ly  indicated,  their  capsule  sweUs,  the  central  pi-otoplasmic 
loss  elongat^rs  in  iu  long  axia,  ^rows  into  a  bacillua,  which.  whcn  it  e\'oe*-ds  the 
mgth  of  a  normal  bacilluB,  begms  to  divide  hy  lission  :  long  tilaiuents  and  spores 
are  produced  again  within  twenty-four  hours.  (For  a  fuller  description  ot  the 
appearances  presented  by  the  1>aoillus  cultivated  iii  various  niedia,  and  otber 
pra<.'tical  details  the  reader  mu!>t  be  referred  to  text-books  of  Ba<rteriology.) 

/nJf^Hce  o/  Tfmf^ratitit  on  tKe  ffroH>th  ntul de»flopmtnt  n/  the  Barillun  A nthrttcit, 
— The  phenomuiia  of  growth  and  Rix>ni!ation  oocur  in  the  wAy  ftl>ove  descriljed 
only  ata  temperature  of  36-  to  36^  C,  which  is  the  "nptinuim"  temperature.  Below 
12'  C  and  al>ove  4.V  ('.  the  growth  of  tlie  l»aoillus  is  arrcsted. 

Relow  18°*  and  al)Ove  42"  to^  43"  C.  siK)re.s  do  not  form,  They  are  produo^d 
most  rapidly  at  from  32"  to  35'  C,  when  tliere  is  free  access  of  oxygen.  Bacilli 
gn>wn  in  modia  freely  expo8e<l  to  air,  at  a  temperature  of  42'5''  to  43',  do  not 
produce  spores ;  tliey  form  as  usual  tilaments.  but  ultiuiately  die  within  twenty- 
r^ight  or  thirtv  davs.  After  elght  davs*  cultivation  at  this  temperature,  the 
|aspor<^cenous  bacillus  has  losi  much  ot  its  virulence.  (By  passag«  through  very 
[suBceptible  animals,  such  as  very  young  guinea-pigs,  the  bacillus  may  1^  raade 
"to  regain  its  virulence.) 

Pasteur,  who  discovered  these  facta,  utili^e^l  them  in  the  elalionition  of  hia 
oelebratcd  method  of  vaccinatiou  against  anthrax.  A»uorogenous  iHicitli  nmy  also 
be  pioduced  under  otlier  conditionK.  Chamberland  and  Houx  obtuined  tliis  result 
by  the  additioo  to  the  culture  media  of  1  part  of  bichromat«  of  jH)tA.sh  to  12<)o  or 
l.V)0  part^  of  culture  me<lium  ;  1  part  of  carl^jlic  acid  to  HC)0  parts  of  meilium. 
iVhring  found  that  the  addition  of  rasolic  acid  or  of  hydrochloric  acid  had  the 
same  etfeot,  and  Lehmann  observed  a  similar  altcration  in  old  cultures. 

(,'rmuciditl  Action  o/  vartaut  Ayent$. — (a)  //(V^^— Davaine  thought  that  non- 
»ftorintj  haeiUi  in  blood  are  killed  by  an  exposure  to  a  temperature  of  W)'  C.  for 
twenty  minuten.  According  to  the  same  observor,  blood  much  fliluted  with 
water  is  sterilised  in  the  same  tirne  by  exp>sure  to  48'  C.  only.  A  temperature 
of  60^  C.  is  generally  admitted  to  be  rapidly  fatal  to  the  non-sporing  bacillus  in 
the  moist  state. 

Fully-formed  »pores  are  much  more  re>si8tant^    Ttiey  may  resist  a  moist  heat  of 
'©6*  C.  for  about  ton  rainutea,  of  100°  C.  for  three  or  four  minutes. 

Current  saturated  steam  at  100'  C.  ia,  however,  capable  of  killing  them  much 
nmre  raptdly,  in  the  absence  of  air.  Thus  DeU^pine  found  that  these  spores  are 
killed  under  thpse  conditions  in  les.s  than  thirty  nvo  seconds  :  in  a  mixture  nf  air 
and  water  vapour  at  the  same  temperature,  an  expo8ure  of  about  th)rty  minutes' 
luratioti  is  necessary  to  obtain  the  same  results. 
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In  dry  air,  spores  generally  re&ist  the  same  teiuperatare  for  eiglit  bours,  and 
often  longer  (Del^pine  and  Sidebotban)).  Drj  spores  resist  a  t«ixiper%ture  of 
120*  C.  for  several  houns ;  and  a  temperature  of  140'  C  U  not  very  rapidly  letbal 
to  them. 

Colfi  lios  very  Httle  effect  on  eitlier  gjKjres  or  bacilli.  Friach  has  8hown  that 
blood  containin^  bacilli  cau  Ije  exposed  to  a  temperature  of  -  110°  C.  for  one  hour 
vrithout  being  disinfected. 

(/>)  Vf^ecatitm. — DesiccatioD  by  simple  ejcposure  to  air  has  practicallr  no 
effect  on  siK>re8»  but  non-sporing  bacilli  are  killed  by  drying  i«  twelve  to  tuirty 
hours  (Kuch).  The  writer  has  found  that  sporeit  kept  in  air  absoiuteIy  dry  did 
not  retaiii  their  vitality  as  loog  as  spores  kept  in  air  containing  some  trace  of 
moisture. 

(/•)  .S'u»/iV;/fr.— Sunliglit  is  fat^l  to  the  bacilli  more  rapidlj  when  they  are  moist 
than  wlien  they  are  dry.  Germinating  spores  held  in  a  Huid  are  killed  by  aun- 
light  in  two  or  thcoe  huurs ;  non-geruiinating  spores  may  sarvive  an  ejcposure  of 
ten  houra  (Arloing,  Straus). 

{d)  Chfnurni  DninfecUtutf. — Chemical  Huljstauces.  Kon-sporingbacilli  can  easilv 
be  killed  by  the  uaual  hactericidal  ohemical  sul^tances.  Spores  resist  a  much 
longer  tirne  ;  they  can^  however,  be  killed  in  a  few  ininutes  by  the  action  of  a  li« 
solutioij  of  perchloride  of  mercury,  or  of  a  i^o  solution  of  clilorinatol  lime.  The 
dry  spores  are  much  more  slowly  affected  by  gaseous  disinfectants,  of  which  dry 
forcnaldehyde  is  perliaps  the  best. 

{f)  ]*utrefaciioii. — Putrefaction  has  verjr  little  effect  upon  the  spores,  but  non- 
sporing  ImciUi  rapidly  die  when  in  the  midst  of  putrefying  organic  substancesto 
which  air  has  no  acce.s8.  This  exp1ains  their  rapid  diaappearance  frotn  carcases 
which  have  not  been  opened.  Burying  at  a  great  depth  is  bene&cial  in  preventing 
the  free  access  of  air  Rapid  cooling,by  preventing  putrefactive  chaages,  favours 
the  survival  of  the  bacillus.  The  body  oi  large  animals  is,  hovever,  sTow  to  cool, 
and  the  temperature  of  the  central  parts  in  kept  up  by  tbe  fermentative  change« 
induced  by  tho  intestinal  l>acteria. 

Alterations  of  Virulbnce. — Metb  nds  used  for  producing  Attenuation. — 
When  the  bacillua  ie  cultivated  in  the  presence  of  air  at  a  temperature 
betweea  42"  and  43°  C.  for  two  to  three  weeks.  it  loses  ita  virulence  for 
horsee,  cattle.  sheep^  rabbits,  acd  guinea-pigs,  but  it  is  stili  vinilent 
ibr  mice. 

After  tea  or  twelve  dajs  the  bacillua  is  stili  eapable  of  killing  guinea- 
pigs  aud  luice,  but  produces  only  a  teinporary  illneas  in  rabbits,  sheep,  cattle, 
aad  hori3e8.  This  is  true  only  with  regard  to  animals  which  are  not  very 
young;  very  young  anitnals  may  succumb  after  inoculation  with  bacilli 
which  have  lost  their  virulence  for  older  animal& 

MHien  the  blooil  of  a  young  guinea-pig  which  haa  succumbed  to  the 
action  of  a  bacillus  non-virulent  to  an  adult  guinea-pig,  ia  inoculated  to  a 
aecoud  guinea-pig  alightly  older  than  the  first,  this  second  guinea-pig  will 
generally  also  die  of  anthrax.  By  a  gradual  passage  of  the  bacilliis  through 
animals  of  increasing  age,  it  ia  poflsible  to  cause  the  l»acillua  to  regain  its 
normal  virulenoe  for  the  adult  auimaL  This  method  of  regulating  the 
virulence  of  the  bacillus  anthracia  by  cultivation  was  discovered  hy  Pasteur, 
who  hased  upon  it  his  method  of  vaccination  agaiust  authrax. 

Other  mcthods  of  attenuation  have  been  discovered.  Tousstdnt  found 
that  by  rapidly  heatiug  authrax  blood  for  ten  uiinutea  at  55"  C.  the  viru- 
lence of  the  bacillus  was  confliderably  reduceU;  he  even  based  upon  this  a 
method  of  vaccination  which  !ias  been  further  elaborated  by  Chauveau- 

Compressed  oxygen  and  ligJit  have  also  analogons  effecta 

Toxic  Suhstances  produced  hy  the  BaciHus  Anthracis. — The  bacillua 
anthracis  owes  most  of  its  pathogenic  properties  to  certain  tDxiuep.  Mar- 
mier,  in  1895,  8howed  that  a  toxic  substance  can  be  iaolated  from  cultures 
of  the  bacilhis.  The  propertica  of  that  toxine  are  diflerent  from  thoee  of 
the  albumoses,  peptonea,  and  alkaloida  (jiLijmaineB)  which  have  been  isolated 
by  Sidney  Martin  and  othera.     It  differs  from  other  bacterial  tozinea  and 
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ferments  by  being  able  to  bear  a  temperature  of  110°  C.  without  eatirelj 
lofling  it8  virulence.  In  small  doees  it  produces  dcath  in  onimals  susceptible 
to  anthrax,  and  doea  not  affect  those  that  are  rei'ractory. 

VacciBation  of  Busceptible  animala  with  siiitable  doses  of  thifi  torine  ia 
said  to  coofer  immuaity.  The  question,  however,  cannot  be  said  to  be 
eettled.  Hankin,  We3brook,  Martin,  Brieger,  and  Fraenkel  have  isolated 
various  albumoses,  peptonea,  and  alkaloida,  which  are  more  or  lesa  toxio.  Ab 
it  is  doubtful  wbether  tbo8e  obeen^era  liad  obtained  aH  tliese  sub&taucea  free 
from  the  toxine,  diacovered  8ub8equently  by  Marmier,  it. is  difbcult  to  saj, 
in  the  preaent  atate  of  our  knowledge,  the  part  which  they  take  in  the 
evolution  of  the  difiease. 


VI.  Immunitv — Treatment — Prevention 

Aktificiai.Immdkitv. — Pasttii/ s Methodof  preventive  Vaccination. — One 
attack  of  authrax  followed  by  recuvery  U8imlly  protocts  suaceptible  animals 
against  recurrence  of  the  digease.  miich  iu  tbu  same  way  aa  au  attack  of 
8maU-pox  or  vaccinia  (cow-pox)  generally  confera  immunity  from  the 
disease. 

Paateur  between  the  year8  1880  and  1882  announced  that  it  wa8  pcasible 
to  reduce  the  virulence  of  various  microbea  by  cultivating  or  keeping  them 
under  certain  conditions,  some  of  wbich  have  been  meutioned  above. 

With  these  less  virulent  orgaaiauia  he  wa8  able  to  produce  mild  non- 
fatal  attacks  of  disease  w)iicb  protected  the  inoculated  animals  againat 
iufectioD  by  tlie  more  virulent  bacilli.  He  had  thus  found  the  means  of 
producing,  artidcially,  "  vaccios/*  which  acted  much  in  the  same  way  as  doea 
the  vaccine  lymph  introduced  by  Jenner  in  connection  with  smal]-pox. 
The  first  important  practieal  application  of  this  di8covery  uvaa  the  method 
of  vae<:inatio!i  against  anthrax.  Paateur  wa8  not  the  tirst  who  had  attempte<i 
to  attaiu  this  result.  Burdon  Sanderaon,  OreenHeld,  had  tried  to  attenuata 
the  virulence  of  the  baeillus  by  passage  through  the  guine^-pig.  "VVe  have 
previou8ly  mentioned  the  mothods  of  attenuation  used  by  Toussaint,  Chau- 
veau,  Arloing,  Chamberland,  and  Roux,  eto. 

The  only  method,  howcver,  wliich  has  been  used  on  a  large  scale  ia  that 
devised  by  Pasteur;  it  is  based  on  the  attenuation  of  virulence  and  abaence 
of  spore  formatiou  in  bacilli  cultivated  at  a  temperature  between  42*^  and 
43"  C.  in  the  presenc«  of  air. 

A  premif.r  vaccin  is  obtained  by  cultivating  the  bacillus  anthracis  in 
bouillon  for  fifteen  to  twenty-four  day8,  at  a  temperature  of  42^^  to  43*'  C. 
The  cultures  so  obtained  sbould  kili  niice,  but  not  produce  a  fatal  illness  in 
rabbits  or  guinea-piga 

The  dejucihnr.  vaccin  is  obtained  by  cultivating  the  bacillus  under 
the  same  conditions,  but  for  ten  ur  tvvelve  day8  only.  This  vaccin  killa 
mice  and  guinea-pigs,  but  does  not  produce  a  fatal  illness  in  adult  rabbita. 
A  aheep  inoculated  8ubcutaneou8ly  with  5  drops  of  the  premier  vaccin,  and 
reinoculated  twelve  day8  later  with  the  d€uxiivte  vaccin,  can  be  inoculated 
two  weeks  after  the  second  protective  inoculation  vntb  a  virulent  culture 
of  the  bacillus  anthracis  without  serious  effects  l)eing  produced,  as  a  rule. 
A  vaccinated  animal  is  usuaUy  protected  for  a  8abeequent  period  of  about 
twelve  months  against  ordinary  forms  of  infection. 

It  ia  obvious  that  this  method  of  protective  inoculation  depends  for  ita 

safetj  and  ef!iciency  on   a    rery  careful  prcjmration,  and  tesiing  of  the 

I        prtjnier  and  deuxUnu  vnccins.     Serious  losees  have  resulted  from  want  of 

I       attention  to  these  points,  and  doubts  have  been  thrown  on  the  value  of  this 
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metliod.  Krench  statistics  8how  that  a  great  diminution  of  mortalitj  from 
the  disease  bas  taken  plače  in  France  sinoe  the  introduction  of  ra5teur'8 
vaociiiation  against  anthrax.  Several  German  and  Engliah  authorities  are, 
however,  unfavourable  to  the  method,  which  some  of  tbem  consider  either 
useless  or  daugerous. 

Si-rum  An(i-charbonneux. — After  rabbita  aud  sbeep  have  beeii  rendered 
immune  to  small  quantitie8  of  \irulent  anthrax  bacilli,  it  is  posaible  bj 
injecting  at  intervala  gradually  iucreaaing  doses  of  the  viruleut  culturea  to 
render  them  capable  of  resisting  very  large  dodes  of  the  virus.  Thua  Mar- 
choux  has  8hown  tbat  one  may,  under  these  conditions,  ultimatelj  injeot 
under  the"  ekiu  of  a  sheep  as  much  aa  250  to  300  cubic  centimetres  of 
virulent  cultiires  of  anthrax.  When  an  animnl  baslx?en  rendered  refractory 
to  that  extent,  it  is  found  that  its  blood  serum,  obtained  two  or  tliree  wyek8 
after  the  last  injection  of  viruleut  bacilh,  has  acquired  preventive  and 
curative  properties.  Thua,  if  1  cubic  centimetre  of  the  serum  is  injected  to 
a  rabbit  twenty-four  hours  before  inoculating  it  with  virulent  unthrax 
bacilli,  the  rubbit  inHy  resist  the  iuoculation.  The  iujection  of  the  serum 
after  infection,  thoujj;h  not  alway8  effective,  is  apparently  t»eijeticial.  and  the 
"  serum  anti-charbanneax  "  is  thought  to  have  not  only  a  preventive  but 
also  a  curative  action. 

Treatment  o/  ArUhraz. — Man  offera  a  much  greater  resistance  to  anthrax 
infection  than  do  cattle  and  sheep ;  thia  must  be  kept  account  of  in  esti- 
mating  tlie  value  of  reports  of  cures  claimed  to  have  been  obtained  by  the 
moat  divergent  methods. 

Ext€Tn<d  anihrax  is  uudoubtedly  amenable  to  local  treatment  before  the 
bacilli  have  spread  far  through  the  lymphatic8  or  reached  the  blood-etream- 
Extirpatioii  by  the  knife  or  by  the  thermocauteij,  cauterisation  by  the 
actual  cautery  or  by  eseharotics,  have  ali  been  recommended  (see  *'  Malig- 
nant  pustule").  It  is  well  to  rememljer  that  incisions  passing  through  a 
part  aiready  iuvaded  by  bacilh  increaae  the  chancea  of  general  infection. 

Injections  of  solutioDs  of  iodine,  carboUc  acid,  biniodide,  or  perchloride 
of  mercury,  around  the  seat  of  infection.  have  also  been  recommended 
either  8ingly  or  iu  combination  with  exci8iou  or  cauterisation. 

Ali  tliese  inethodH  are  naturally  inapphcable  to  internal  anthraa:,  for 
which  the  admiuistration  of  iodine  tiucture  (2  to  4  drops  every  two  hours), 
of  sulphate  of  quinine»  or  of  phenol  has  been  recommended.  It  is  doubtful 
whether  any  of  these  methoda  has  given  8atisfactory  resulta  \vheu  the 
diseaHC  has  iMicome  gcnerah«od. 

The  only  method  \vhich  at  present  seema  to  ofler  a  promise  of  ultimate 
auccess  is  that  Ijased  upon  the  properties  of  the  "  serum  auti-charbonneur." 
This  method  has,  however,  not  been  8ufiiciently  tested.  and  the  resulta 
obtained  so  far  aro  not  Bati8factory  enough  to  ju8tify  as  yet  its  regular  ap- 
phcation  to  the  human  aubject  and  its  eutire  substitution  for  other  methods. 
Prevention  of  Anihrax. — The  knowledge  which  we  now  poasesa  r^arding 
the  Ufe-hi6tory  of  the  bacillus  anthracia,  and  the  various  modes  of  infection 
of  man  and  aniioals,  indicates  clearly  the  nature  of  the  prophylactic  methods 
which  should  be  and  have  generally  been  adopted. 

Prevention  in  Man. — Witb  regard  to  vian  the  following  provisions  are 
the  moat  important : — 

(rt)  Prevention  of  saU,  conaumption,  and  earcle^s  kandling  of  the  carcaaes 
of  animals  affected  with  anthrax  (see  "  Malignant  pustule"  and  also 
{infra)  "  Prevention  of  anthrax  in  animals  ") ;  supervision  of  importation  of 
skins,  hair»  horn  from  countries  \vhere  authrax  is  endemic  among  cattle, 
sheep,  goats,  horsee,  camels.  etc ;  "  fallen  fleeces  "  and  "  dead  hides  "  should 
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not  be  mixed  with  sound  ones,  if  imported  at  alL  It  is,  however,  practicallj 
imposaible  to  enforce  suocessfullj  adequate  regulationa 

(h)  Disiiifeetion  of  ali  auspieioua  producU  before  they  aro  handled  by 
workmen  (wool-aorter8,  vvool  and  hair  worker8,  rag-pickera  or  sorters, 
tanners.  horn-vrorkers,  etc).  The  diainfection  of  skins  is  unfortunately  a 
matter  of  great  ditficulty.  Disinfection  by  steani  damages  akins,  but  uiay 
be  used  for  wool  and  hair  if  applied  with  čare.  Disinfectioii  by  formal- 
debyd6  gas  might  also  be  used  iii  mauy  časen. 

(c)  Prevention  of  tke  production  of  J>ust. — "The  precautionury  regula- 
tions  "  agreed  upon  at  Bradford  Bpecify  that  noxiou8  wools  and  haira,  which 
frequently  contain  "  fallcn  tleeces,"  shall  be  steeped  and  worked  in  "  hot 
Budfl"(Boap  and  wat6r),  and  afterward8  sorted  while  danip;  that  othere, 
which  are  dry  and  du8ty,  shall  be  sorted  over  "boards"  (open  vrire  work) 
provided  with  duBt-extracting  fan&  The  collected  dust  must  be  burnt. 
Ali  dead  skins  and  clippings,  and  bags  in  which  noxious  wools  and  hairs 
have  been  iinported,  miist  bo  disinfected  beforo  they  are  sold.  The  sorting- 
rooms  must  be  disinfected  and  kept  clean.  The  sorttr  uiuat  not  work  if  he 
bave  any  sore  or  cut  upon  hini,  and  requifiite8  for  disinfecting  and  treating 
Buch  wounds  must  be  kept  in  the  sorting-room  (J.  H.  Bell). 

F-revention  in  Animfzls. — Theso  consist  chictly  in  the  early  discovery  of 
cases  of  anthrax,  diainfection  of  dung,  fodder,  or  litter,  or  any  other  things 
which  have  been  discharged  by  or  have  come  in  contact  with  diseased 
animala,  disinfection  of  stables,  disinfection  and  burial  of  carcases  in  such  a 
way  as  to  prevent  the  coutamination  of  premises  or  soil  vfith  the  blo^d  or 
dejeeta  of  the  deiid  aninial.  The  anthrax  order  of  1895  indicates  the  meaus 
of  obtaining  these  objects  (a  good  8uuiniary  of  this  order  will  be  found  in 
Crookshank's  B<icUriolofpj ,  1896,  p.  212).  The  precautions  which  have  to 
be  observed  in  burying  the  carcasea  are  8pecially  important.  The  animal 
must  l>e  buried  as  soon  as  possible  without  being  opeued  (to  prevent  the 
eacape  of  blood  aud  subsefjuent  formatiou  of  spores  in  the  soil),  at  a  depth 
of  not  less  than  6  feet,  in  a  thick  l)ed  of  <]aicklima 

Forage,  grain,  may  be  infected  by  the  dust  from  infected  soil  upon  which 
they  have  grown  ;  infected  soil  inay  cling  to  roots  which  have  grown  in  it. 
Any  kind  of  fodder  coming  from  infected  areas  must  therefore  be  lonked 
upon  \vith  suspicion.  The  same  may  be  said  of  grain  imported  in  ships 
woere  there  is  a  p088ibility  of  it  being  oontaminated  with  dust  from  infected 
hides. 

LITERATURE.*— BARTHfci.EMT  (»in^).  Comptes  rendu$  tU  V^le  tVJifort,  1823.— Bell, 
J.  H.  Art.  "  Anthr«,"  in  T.  Cliffopd  AUbutfs  Syttem  o/ M&iicinf,  toI.  ii.  London,  1897.— 
BoLUKOKR.  ŽUitrig«  tuir  vergl.  pathol.  und  patk.  AnM.  MuDich.  1872. — Chaokiit.  Traili 
4u  Charb<m  ou  ant/irax  dans  Us  onirnauz.  Pariš,  1780. — Cbooksuakk.  Jia£ttriolo(jy,  4th 
edition.  London.  I89<I.  Preventivo  nieiisureB  aud  refurencea  to  the  work  of  Hankin,  Mnrtin, 
etc.,  uotgivenin  thi«  BihliografihT.  lUtutratiou. — Davainb.  Compttt  rcndv* dt  VAra/Umic 
du  SnnMM,  1663.- DelApisk.  Jounial  o/  State  Medicine,  April  1900.— Gukknkieli*.  Hn>' 
Mtd,  Off.  Laeal  Oov.  Board,  London.  1881. — HcirsiNOER.  Die  Milzitrandkranlheiten  drr 
Thitrt  wid  de$  MrnseKtn,  Erl&ngen,  1850.  For  hUtorieal  aceoiut  of  early  wark. — Kocu,  R. 
Oohn'«  BnirSge  t.  BioL  dtr  Pjtanzen,  1876. — Marihoci.  Annnies  de  C  Institut  Pasteur,  1695. 
— Hakmibr.  AnnaUt  de  Vl-nstUtU  Ptui^ur,  1895.— Pa-stei-u,  Chambkrland,  and  Rorz. 
Comptts  rendus  de  VAcadhnU  de»  Science$,  Pariš,  1880;  and  nunit-rous  other  papers  by 
thenutflires  and  their  {mpils. — Pollendbju  0«aper'i  VierUljakrackrift,  16&5. — Ratek  and 
Davaikb.  Comptes  rendut  de  la  Soei^  de  Biotogie,  Pfttii,  1860.— Stkauh.  Le  Cftnrbon 
dt0  animaiue  rt  de  i'homme.  Paria,  1887.  Oives  a  T«ry  complete  and  succinct  account  of 
work  dons  up  to  that  date ;  ftiso  referenc«  to  the  work  of  Brauel),  CbauTcau,  Arloinc. 
Toaaaaint.  (Emler,  etc..  not  givon  in  thia  bibliograpby.— Veilxel:]U  "  Du  traitenient  de  la 
piutule  maligne,"  BuIUtin  de  fAcadirniA  de  MAUeint,  1881. 

'  Bejond  a  few  important  general  articles,  roonographe,  and  [tapera  marking  fttages  in  the 
advancc  o(  knowlcdKe.  onl^r  a  few  reference«  bavc  been  giTvn  to  Icaa  important  piperi.  wiUi  tbe 
object  of  giTing  autnoritj  for  »orne  special  ttatamenta. 
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Syn.  :  Psiloais  lingua  (Thin)  (1);  Ceylon  sore  moutk ;  Tropical  aphthcr. ; 
Chronic  tropical  dmrrhcca;  Whiie  Jiux;  Aphthaco-gastro-enieTitis 
tropica  ;  Seriaivan  (Mak}'). 

DsFJXiTJON. — Sprue  is  characterised  by  a  chronic  catarrhal  condition  of 
tlie  alimentary  canal  from  the  mouth  to  the  aiius,  accompanied  by  tender- 
ness  of  the  tougue,  tliroat,  and  gullet,  aphthae  of  the  tongue  and  gviins, 
diarrlifEa  of  a  epecial  cljaracter,  aud  a  gradiial  atony  and  phjeiological  in- 
couipetency  of  the  organa  and  fluids  of  digestion.  During  the  course  of  the 
disease  ihere  are  Huctiiatlons  of  iniprovement  and  relapses,  vvhich  inaj  end 
in  recovery,  or  in  aitfeniia  and  fatal  exhaustion. 

Geographical  Distribution. — Sprue  »eems  to  be  endemic  in  India, 
CeyIon,  the  Malay  Peninsula.  the  Malay  Archipelago,  Annam  and  Touquin, 
the  Antilles,  the  coast  and  river  ports  of  Cluna,  and  in  some  of  the  ports  of 
Japan.  HLLlarj  described  an  afiection  resembUug  sprue  in  Barbados  in 
1776.  The  diBease  is  ni08tly  met  with  amongst  wlute  people  in  these 
countries,  although  uatives  are  not  exempt.  Tlie  questioD  as  to  whether  the 
disease  occurs  in  Japan  is  no  longer  doubtful,  the  wTiter  haviug  recently 
met  \vith  the  disee^e  in  Europeans  who  liave  long  hcen  resident  there. 

Etioh}gy. — The  imniediate  ejmsc  of  sprue  is  not  known.  Contined  as  it 
ia  to  tropical  aud  subtropical  countries,  it  \vuuld  appear  tliat  heat  and 
moisture  have  a  direct  inttuence  in  its  production,  but  the  absence  of  the 
disease  fVom  countries  \vith  similar  ciimate  tjthcr  than  those  luentioned 
above,  wouM  appear  to  iinply  tlie  actinn  and  presence  of  some  othor  factor. 
Many  attenipts  have  been  luade  to  discover  the  cause,  the  mode  of  investi- 
gation  being  mo8tly  examination  of  the  stools  of  persons  sulfering  from 
sprue ;  no  conchisive  evidence  has,  however,  been  advance^l.  Normand  (2), 
in  187t>,  found  in  the  atools  of  French  soldiera  who  had  retumed  from 
Cocliin  Chiiia  to  Tnulon,  suffering  \vith  chronic  diarrhcea,  two  nematodes 
to  which  he  ascrilsed  the  disease.  Bavay  named  the  larger  of  these  wornis 
the  AnguiUiUa  intestinalu,  and  the  smaller  the  Anguillula  stercoralis. 
Leuckart  8ub8equ6ntly  shovred,  ho\vever,  tliat  the  formcr  of  these,  the 
A.  inUstinalis,  was  the  parent,  and  that  the  A,  stercoralis  was  the  embryo 
of  the  same  species.  Leuckart  renanied  tlie  parasites  tlie  Rhahdomena 
8trongyloides  (2).  That  this  parasite,  however,  has  anything  to  do  with 
the  causation  of  sprue  is  more  than  doubtful.  for  sprue  occurs  without 
the  parasites  bei  ng  present,  and  the  geographical  distribution  of  the 
parasite  is  niuch  wider  than  that  of  sprue.  Begg  (3),  from  the  fact  tliat 
santouiu  in  lus  hands  gave  good  results  in  the  treatment  of  sprue,  believea 
that  an  intestinal  worm,  prribftbly  the  round  worm  {Aacaris  lumbricoides), 
is  the  cause  of  the  diseaae,  The  writer  (4)  is  of  opiuion  that  food  in  some 
form  is  to  blame,  espeoially  in  persons  whose  digestive  functions  are  im- 
paired  by  prolonged  climatic  intiuences.  Of  these  foods  the  crude  and  acrid 
vegetable  oils  used  eH[>e(nany  by  Cliinese  and  Malay  cooks  is  the  most  likely 
to  cause  gastro-intestinal  catiirrh.  In  Tudia  gliee,  or  some  one  of  the  many 
adulterationa  of  or  suhstitutes  for  ghee,  may  serve  as  a  cause.  As  apnio 
does  not  occur  amongst  recent  arrivals  in  the  tropics,  but  U8ually  aft«r  ten 
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or  tifteen  jears'  residcnce,  the  writer'8  opinion  is  that  the  prolonged  irritation 
of  tho  ali]iieutary  caual  by  the  use  of  sueh  oils  is  a  poBsible  caiise  oj*  the 
ailment.  Tlie  oils  \ised  hy  these  native  cooks  are  the  oil  of  the  rape  plant, 
uiiich,  howover,  is  frequently  adulterated  with  hemp  oil,  rosin  oils,  or  even 
mineral  oils.  Tlie  Cliint^ae  use  also  tho  oil  frorn  the  groun<l  (pea)  nut,  from 
the  tea-oil-plaiit,  a  species  of  camellia,  and  even  vegetable  taUo\v  derivetl 
froni  the  Stiflin^n  sebifera,  as  a  substitute  for  animal  fat. 

A  Ijacterial  origin  of  the  disease  has  been  inany  times  believed  to  have 
been  fouiKL  Thin  found  a  rod-shapod  bacterium  in  tho  ffcccs  of  sprue 
caaes  &nd  iu  cultivation  erperiuienta ;  a  similar  bacterium  is  describetl  by 
Wether6d.  Tlie  writer  believed  he  bad  in  1893  isolated  a  bacterium,  but 
abandoned  the  conclusion  on  further  investigation. 

I^uro2teana  aro  more  liable  to  sprue  than  are  natives.  Of  203  caees 
coUated  by  Van  der  Burg  iii  Java  and  Sumatra,  171  were  Europeans  and 
but  32  natives. 

Long  residence  in  a  "vvarm  climate  favo\irs  t!ie  dcvelopment  of  sprue.  It 
is  seldom  that  Europeans  until  after  a  resideuco  of  ten  years  in  a  hot 
country  contract  tlie  disease.  Sprue  niay,  however,  defer  its  api)earance 
until  after  a  tropical  environment  has  been  cliangetl  for  a  temperate. 

Women  are  more  often  attacked  than  men.  Middle-aged  persons  are 
moro  liable  than  the  young  or  the  old  to  acquire  the  dlBease,  but  no  age  is 
exempt. 

ChroTiic  ailtrunis,  more  especially  those  of  an  iutestiual  origin^  predispfise 
to  sprue,  80  also  does  a  lowered  vitality  from  alniost  any  cause.  As  usual 
in  a  disease  arising  from  a  8cientifically  undetermineil  cause  thore  are  many 
theories  as  to  origin  in  oddition  to  the  alnive,  sueh  as  bad  food,  chronic 
dy8entery,  frequent  continemeuta,  luisoarriages.aud  uther  feminiiie  ailmenta, 
chills,  curry,  cold  drinks,  tho  exhibition  of  mercurials,  more  es^>ecially 
calomel,  and  the  abuse  of  alculiol.  Iu  regard  to  alcohol  opinions  are 
divided,  but  it  would  apj)car  tliat  the  disease  occurs  amougst  total  abstainers 
as  well  as  iieavy  and  muderate  drinkers,  but  in  what  proportion  is  unknown. 

Cllvical  Fkaturks. — Sprue  commences  so  insidiously,  and  ita  early 
stages  run  their  course  with  so  few  distinctive  features,  that  it  is  impossible 
to  date  exactly  the  period  of  invasion. 

Premoniton/  sigris  and  sgmploms  of  sprue  consist  of  attacks  of  sore 
tongue  and  tender  gums,  with  the  formatiou  of  follicular  ulcers  on  the  severni 
parts  of  the  oral  cavity.  The  attacks  last  about  three  weeks,  increaaing 
<luring  the  first  vreek,  reaching  a  climax  of  mouth  tendemesa,  with  aphthoe, 
duriug  the  second.  mth  gradual  suksidence  during  the  thinl  week.  During 
the  attack  the  patieut  is  easily  fatigue*!,  becomes  irritable  and  dyspoptic, 
and  uirty  or  may  not  have  ati  attack  of  diarrh(ea.  Recurrences  of  sore 
mouth  may  be  fretiuent,  as  raany  as  fivc  or  8ix  in  the  year;  they  may  con- 
tinuc  fiir  aeveral  ycars,  ouly  to  disappear  when  the  ])ationt  takoa  up  residence 
in  a  temperate  cUmate.  or  they  may  end  in  sprue.  It  is  usually  stated  tliat 
the  patient  suffers  from  gastro-inteatinal  catarrh  before  the  mouth  tender- 
ness.  This  may  be  the  čase,  and  probably  is  tlie  fact,  but  the  former  is  less 
troublesome,  and  att<>nded  by  loss  discomfort  tliau  is  a  sore  mouth,  bo  that 
the  Horeuess  is  rememlHired,  \vlierea«  au  evanesceut  dy8[jejjeia  or  intestiikal 
flux  is  neglected  and  forgotten.  In  the  writer8  opinion  irregular  and 
rccurrent  mouth  tcndemeas  unattended  by  intestinal  ihix  preoedes  tho 
establishment  of  the  actual  disease.  As  sprue  gains  a  hold  on  the  patieut 
the  eymptonis  couiplained  of  are  diarrhGea,  tendemess  of  the  tongue  and 
mouth,  and  dyspepeia. 

Diarrhaa  uiay  commence  quite  insidiously,  a  slight  looseness  of  the 
TOL.  XI  23 


^ 


I 

i 


pitioBtliafeteBtiaB.    Oatheoiher 
ooKl;,  aod  after  «  mak  ar  Ura 
of  a  ieflB  sefcre  daactei:    Tbe 
khflft  m  vtedi  tbe  patMoi  »  esDed  out  of 
bed  m  titt  Mdf  Borainf  fajr »  ilniiii  to  go  to  stooL    Befare  break&st  a 

r  the  bbaI  «  tfaiidL     Up  u>  about 
looli  MAJ  pMi  ai  intervak  of  one 
Bh  iMft  aftor  HHB  tfae  fafcMoft  aiiiiB  haa  to  pi  to  stooL     In  the 
of  tte  ifhii  tha  ftWHt  s  anll^  «alled  to  atool  about  two 
oTeloek  in  the  ■^^»■'■e^  ia  »Afit*«  to  tbe  cadf  imaiimie  atook. 

The  cAoradter  ^^  lft#  iAm/  vvin  wiib  tbe  atage  of  the  ^aeaae,  with  the 
fcod  tafcen,  aad  «žh  the  tmtaeDt  Ketther  the  Iraiiiepcj  of  defecation 
■ar  the  hiik  ei  the  nntiaD  m  in  eiacft  tdatian  to  tbe  atage  or  intenaitj 
of  Ihe  iOneai^  fiujmij  of  atool  beiag  aoBeCnea  —lociiirffil  with  but 
^Bffišij  iMihiil  tendanuB  of  the  movth  or  eoutttakiottal  derangement. 
The  moCiona  ase  at  šob  wnaSif  qaote  looae,  ywiaiHting  of  a  vateij  e^-actiat  ion 
iritboot  Uood,  witb  b«t  httle  araomneaaand  of  a  pele  7eUow  coloor.  The 
notioa  maj  eacape  vi&b  uMnabiiUii  farce^  ■ttwwfari  hj  aome  griping,  and 
ia  asnaDj  foOmred  bjr  a  isefis^  of  veakneaB,  and  nccaakimUj  clanimj 
Am  the  OfaieBB  adraneea  tbe  atoofe  beoame  Iobb  iiquid  and 
The  fltoola  aiB  of  a  dirtv  white  colour,  and 
of  the  inaiiiiffiMti  of  tfaick  mod.  At  tunea,  and  for  a  week  <>r  weeks  to- 
gBlber.  the  0IOOI  maj  be  froCbj,  bolkj.  and  fennenUtive  in  appear&nce,  a 
eooditkm  which  maj  alternate  witb  one  doring  whicb  the  atoolfi  aasnme 
tbe  thick,  moddj  appeannee  deacribed,  and  quite  devoid  of  gaaeous  fer- 
mentation.  The  oooaistenee  and  appeanuice  of  the  stools  hannonise  with 
tbe  stale  of  tbe  mocooa  membrane  of  tbe  alimentarj  canaL  During  an 
acate  speU  of  teoder  tongne,  asaociated  with  stomachic  and  intestinal 
catarrh,  tbe  stools  are  of  a  floid  character ;  when  the  acute  attack  wears  ofiT 
the  stools  again  become  moddj  in  consstence.  It  would  api>ear  (a)  wheu 
diarrhoea  is  present  as  thoagh  the  stools  passed  before  fermentation  had 
developed ;  (S)  when  ihe  contents  of  the  bowel  are  longer  retained  and  are 
thicker,  but  with  bubbles  of  gas,  tbe  intestinal  fermentation  would  appear  to 
have  begun,  but  not  coinpleced  before  the  motion  took  plače ;  and  (c)  when 
the  motion  is  like  mud,  and  vrith  but  Uttle  or  no  gaseous  admiAture,  the 
esplanation  would  seem  to  be  that  the  butjrric  and  other  fennentations  are 
completed  before  the  stool  is  passed.  TowardB  the  later  stages  of  the 
&tal  form  of  the  disease  the  stools  become  watery,  with  a  heavj,  fetid, 
repulsive  odour,  of  a  dirty  brown  colour,  altemating  wlth  one  of  light  Btraw 
colour.  The  stool  has  an  acid  reaction,  the  bile  pigments  are  almo^i  en- 
tirely  abeent,  but  the  bile  acids  are  present,  although  in  wliat  proportion  to 
the  normal  has  yet  to  be  ascertained. 

Tenderness  of  the  tongue  may  develop  graduallj,  or  it  may  appear  as 
a  sharp,  suddeu  attack.  At  the  hdge  and  tip  of  the  tongue,  ml,  raised 
spots  appear,  which  graduallj  spread  over  the  entire  surface.  The  tongue 
assiuues  a  glazed  appearance  in  con5equence.  as  though  its  epithelial  but- 
face  wa8  shed  The  papillaj  disappear,  the  tongue  shriukH  in  bulk  and  is 
at  last  protruded  wiLli  difficulty.  Sliallow  transverse  fissures,  small 
cracks,  suporficial  erosions,  and  ulcerations  appear,  more  especially  on  the 
edges  of  tho  tongue,  ou  the  gunis,  frenum,  and  inside  the  cheeks  and 
li[j8,  whioh  in  tiiue  appear  reddened  and  bare  of  epithelial  covering. 
Tho  tongue  ia  very  eensitive,  not  ouly  to  salt  and  acid  aubstancea,  but  Huch 
ttp[)arently  non-irritatiug  subsUiucea  aa  bread,  potatoes,  eta,  give  rise  to 
pain  in  the  mouth.     The  senses  of  taste  and  smeli  are  also  impaired  in 
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advanced  cases.  Discomfort  in  speaking  and  swalIowing  is  conunonIy 
coinplained  of  in  epnie,  and  occasionally  profuse  salivation. 

An  uluer,  descri}.>ed  by  Cronibie,  and  naiued  "  Crombie'8  Molar  Ulcer," 
which  appears  lK*tween  the  two  last  molar  teetli  of  either  tlie  up|)er  or  lower 
jaw,  is  coneidered  by  some  to  be  a  sign  of  commencing  sprue.  D/spepsia  in 
spnie  is  usuallj  of  the  atonic  variety,  and  attcndi3d  by  the  feeling  of  fulness 
and  uneasiuess  over  the  sttimach,  eructations,  belching,  heartburu,  eto. ;  the 
appetite  is  variable,  and  vomiting  niay  become  pronounced,  the  vomit  being 
niostly  of  a  sour  character,  with  a  faint  taste  and  odour,  and  with  niuch 
uiucuH.  Curion8ly  enough  the  vomiting  most  frequently  occurs  a]:>out 
mid-day.  The  mouth,  fauces  and  giillet  feel  so  hot  at  times  tbat  the  patient 
is  tempted  to  sip  cold  or  ice-cold  vater,  or  sucks  ice  per8istently.  The 
patient  in  courae  of  time  loses  weight,  the  subcutaneous  fat  disappears,  the 
skin  becomes  dry,  harshand  loose,  the  featureaappoardravvn.  the  sclerotic  is 
of  a  pearly  whitc  hue,  ana3mia  becomes  more  markeil,  and  ccdema  iu  advanced 
cases  develops  in  the  feet  and  legs.  Irritability  of  temper.  low  spirits 
araounting  even  to  melancholia,  and  progressive  weaknes8  increase  as  the 
ailment  develops  and  in  i)rnj>ortion  to  ita  8everity. 

The  physical  signs  are  chictly  contined  to  the  abdominal  organa.  The 
abdomen,  at  first  rather  relraeted,  l»eeome&  Bouievvhat  distended  at  a  quite 
early  perirxl  in  the  disease,  but  its  walls  are  soft,  and  the  haud  in  palpa- 
tion  can  be  proased  dooply  without  any  endeavour  at  resistance.  In  the 
last  stages  of  fatal  oases  the  abdomen  sonietimes  shrinks  and  retracts,  cor- 
responding  with  the  general  emaciation.  The  liver  phrinks  in  size  at  an 
early  period  of  the  disease,  and  it  is  even  difficult  at  times  to  discover  any 
hepatic  area  of  dulness  in  long-standing  oises  of  ftpnie.  The  other  organs 
of  the  abdomen  i^resent  no  cliaracteristic  feature.  Tho  urine  is  U8ually 
limpifl  and  light  in  colour,  \vith  a  lov?  8j)ecific  gravity,  and,  except  in  the 
last  months  of  illness  in  fatal  casee.  albumin  iu  the  urine  is  not  met  with. 

Fever  is  not  a  distinctive  feature  in  sprue.  A  temperature  below  the 
norma!  is  the  rule,  but  during  an  attack  of  sore  mouth  thero  is  a  slight 
eveniug  acceBsion,  and  during  the  la^t  few  vreeks  or  monthf^  of  fatal  cases  a 
temperature  betweeu  100  aud  \^T  or  103'  F.  ia  the  rule.  As  weakne88 
progresses  a  dry  cough  is  often  present,  and  the  voice,  at  first  hoarse  and 
harsh,  may  be  reduced  to  a  vhisper.  The  skin  exhibit8  patchy  brown 
pigment  spots.  l'rofuse  night-svveats  are  frequently  coiuplaine<l  of.  Sliglit 
inHammation  of  the  rectum,  atteuded  by  some  bliKid  and  mucus  iu  the  stools, 
and  with  anal  discomfort  and  pain,  is  coinmon  in  fatal  cases.  The  im- 
mediate  cause  of  tleath  is  U8ually  pneumonia  or  eardiac  failure;  t]io  patient 
diee  exliausted,  woni  out  by  the  long  pt^icHl  of  physiologiciil  starvatifiu  of 
hia  tissue-s  aud  organs.  The  duration  of  the  discttue  is  quite  indefinite, 
amounting  it  may  be  to  many  year8. 

Ptit/io/fM/ioti  Afuifotnt/.—TU&  body  appoars  shi-unkeii  and  eiuaciuted,  na  in  a 
perBon  dcad  from  starvation.  Unle&s  some  intlainmatory  chanf^es  have  super- 
v<?ned,  the  lungs  appear  pale  iind  shrunken.  Tlie  liver  may  be  f»ale  or  very  dark 
in  colour,  or  at  titne-s  bile-»taine<l  ;  it  is  much  reduced  in  V)ulk  an<l  weight.  The 
Bpleen  iH  smidl  and  usually  anflnnic.  The  stomarh  and  intestine  look  pearly 
white,  the  Rtomaoh  nonievhat  distended,  the  small  inte-^tincs  utmphied  or  con- 
tracted,  and  ll»e  large  intestine  distendfd,  and  its  wall  wetl  nigh  translurent. 
The  mucouB  and  !iubruucou»  ti&sues  are  looseIy  adherent  to  the  niuscular  wnll8, 
and  are  easily  stripneil  oH'  the  inteHtinal  Hurface.  No  ulceration  is  met  with  in 
the  smmll  intestine,  out  bere  and  there  eroniona  occur  in  the  large  bowel  and  in 
the  rectuni. 

Microscopically  exaniined  the  epithelium  of  the  intestine  is  found  in  part«  to 
be  laeking  ;  the  villi,  Lielierkuhns  foUiclos,  the  8otitary  glands,  and  Peyer*a 
patches  are  atrophiefl  and   in   many  part«  have  wholly  ouappeared.      Other 
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of  viiglil  and  aiUMnm, 
to  aDovflf «  poKCnre  diftgiKids. 
the  kfeer  iiiliftui  of  diroiuc 
l^  tfae  aataeedeai  lualutj,  a  tbe  abeeoee  ol 
cndcoee.  tbtt  •  ff  haiinii  b  uiired  aU 
of  the  memA  dme  to  betel-cteiniig  (5)  re- 
nra^  bvfc  tfae  nd  atoining 
na  tli»  abaence  of  gsstro- 
«t  onee  fiflenDtkte  tbe  eoi^itioa. 
iV«yiioML — Spme  is  ahnjs  to  be  ngiuded  m  s  senotti  aihnent  In 
penons  orer  §0  mjunsLi«  sre  nre,  bvt  m  juiigM  peraom^  if  tbe  diseftse 
is  treated  earlj,  and  «^«cullj  if  the  patiest  can  kave  the  varm  climate 
where  bo  or  Ac  ooatocted  toB  diaoMe  and  nade  in  a  teoapeiate  dizoate, 
good  bopes  of  icawoijy  maj  be  attettained.  One  of  tfae  »ost  giame  oom- 
plicadooa  of  apnie  ia  pRgnancj,  the  patient  nsnal^  d jing  unnuediatelv  or 
vrithin  a  bm  daja  after  tbe  cfaild  is  bom,  be  it  at  the  fall  tirne  or  some- 
vhat  prenutarelf.  Tbe  treatment  inrolves  so  great  an  aniount  of  eelf- 
deaial  that  but  few  ha  ve  the  fortitode  to  go  thioiigh  an  aninteiTupted 
ooozse  of  tbe  dieteitie  ree^aint  neceessij. 

Treatmest. — DUUtic  Trtaiment. — 1.  The  pore  milk  treatment  conaists 
in  patting  tbe  patient  upon  milk,  and  milk  oaly,  for  some  considerable 
period,  it  maj  be  for  many  montbs.  It  is  wise  to  commeuce  hj 
keeping  the  patient  in  bed  for  saj  a  month  at  kast.  The  milk  mar  be 
taken  oold,  warmed,  scalded  or  boiled,  according  to  tasta  There  ia  no 
doubt  that  steriliaed,  freahlj  drawn  milk  is  the  best  form  in  \vhich  to 
exhibit  milk  vrben  this  can  be  had.  The  quantitr  of  milk  to  be  given 
in  the  twenty-four  hours  should  not  be  less  than  four  pints  nor  more  than 
8ix.  The  patient  should  be  fe<l  everv  bour  or  evciy  two  hoiirs ;  the  milk 
nhoiild  I«  Hip])ed  alowly,  or  takeu  eveu  with  u  teas{HM)n.  Aeratiou  of  the 
milk  by  some  one  of  the  patent  methods  of  aeiation  without  diluting  the 
milk  is  to  be  commended. 

2.  Meai  Diet. — Tlie  writer  advocates  meat  diet  (5)  in  plače  of  milk,  hold- 
ing  that  cnre  is  delayed  by  keeping  the  patient  on  milk.  The  effect  of  giving 
milk  only  ia  to  bring  about  a  stool  which  may  be  solid,  but  wluch  is  little 
more  than  a  mass  of  soft,  chee8y  material  ha%'ing  neither  the  faecal  ckIouf 
of  a  healthy  stool  nor  with  any  of  the  evidence  that  the  bile  or  intcstinal 
juices  are  called  into  play.  The  atrophy  of  the  liver  ia  a  marked 
pathological  feature  of  sprue,  and  as  milk  does  not  call  the  liver  of  an 
adult  into  phyaiological  activity,  that  organ  continues  to  atrophy  and  to 
become  lesa  and  less  active.  The  regime  pursued  in  advanced  casee  of 
sprue,  when  the  patient  is  ver}-  \veak  and  ans&mic,  is  to  put  the  patient  to 
bed,  to  feeti  the  [»atient  every  hour,  even  every  half-hour,  or  ia  desjierate 
cases  every  five  minutes  it  may  be,  with  teaspoonfuls  or  dessertspoonluls 
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of  beefjuice  iiiade  froui  tlie  fresh  beef,  not  the  preuared  artiole;  and  to 
suppleiuent  thLs  with  scraped  h»ecf,  raw  raeat,  beef  jelly,  calfs-foot  jelly,  or 
even  plaiu  jeLly.  As  a  drink  plain  hot  water  in  considerable  qnantity  may 
be  givon  with  benefit :  as  alternativo  drinks,  whoy,  made  by  pre- 
cipitatiug  the  curd  of  milk  by  rennet;  rice  water,  the  water  in  which  rice 
is  boiled  (conjee) ;  rice  tea,  made  by  roastin^  rice  until  it  is  browu,  and 
then  making  an  infusion  by  pouring  boiling  water  over  it. 

As  tho  piticnt  8  strength  improvee,  as  in  aH  probability  it  will,  the 
intervals  ol*  diet  niay  be  increjised,  and  raw  ineat  sandtticlies  given  occuiaion- 
ally.  Soon  finely  niinced  V>eef,  passed  thrice  or  oftener  through  the 
mincing  maclune,  beaten  up  into  a  thick  cream  with  a  little  water  and 
with  salt  added,  is  to  t»e  gradnally  "  wanned  "  in  a  saucopan,  and  given  in 
small  quautitio8  accordiug  to  the  strength  of  the  patient.  Ah  tlie  condition 
improves  a  bakod  apple  may  be  added  to  the  diet,  and  the  siinplest  form 
of  diabetic  bread.  Sub8eq»iently  the  patient  is  to  be  kept  on  underdone 
meat,  chicken  cream,  steamed  chicken,  game;  and,  if  the  diarrhcea  is  in 
al>eyance,  rice,  well  steamed  and  dried,  is  tolerated  \vhen  the  simplest 
form  of  milk  pudding  will  cause  diarrhcea  or  fiatulence.  Should  the 
patient  not  be  alarmingly  feeble,  he  may  be  placed  on  meat,  thoroughly 
nuncod,  and  carefully  "  wanned "  at  once,  giving  5  oz.  at  a  tirne  and 
thrice  daily.  Between  meab  the  imtient  ia  to  have  beef  jelly,  chicken 
jelly,  or  plain  jelly,  to  sati8fy  the  cravings  of  appetite,  for  he  must  uever 
be  aUowed  to  be  huugry.  When  the  patient  vrakes  at  night  he  must  be 
fed  8y8tematically. 

The  very  tirst  meal  of  a  "  meaty  "  nature  will  bring  down  a  bile-stained 
motiou.  Pent  up  so  long  there  is  a  tendeucy  for  bile  at  lirst  to  cause 
looseneas,  which,  however,  must  not  induce  the  practitioner  to  change  the 
diet,  or  to  administer  driigs  whereby  to  check  the  diarrhcea.  It  is  an 
axiom  in  the  treatment  of  sprue  that  astringents,  given  \vith  the  purpoee 
of  arreftting  diarrhcea,  are  a  miatake.  When  the  diarrhaa  increases,  or  the 
Btools  shovv  signs  of  fermentation,  the  writer  invariably  administers  a 
teaspoonful  or  two  of  castor  oil.  with  the  object  of  Bweeping  away  the 
offending  material,  insteod  of  attempting  to  retain  it  in  the  howel  to  work 
further  miacliief. 

The  shruiiken  liver  >vill,  by  this  treatment,  be  found  to  increase  rapidly 
in  size,  the  distension  or  retraction  of  the  abdomen  will  subside,  but  the 
cure  ^-ilj  not  be  ofTectiial  until  the  liver  regains  its  norraal  si^e. 

As  adjunuts  to  thiš  system  of  diet  the  patient  must  be  kept  in  l)ed,  it 
may  be,  for  a  few  day8  only.  A  wet  pack,  warm  at  first,  but  used  cold  as 
soon  as  possible,  should  be  applied  to  the  abdomen  uight  and  moming  for 
two  hours  at  a  time.  The  "  pack  "  must  be  kept  finnly  in  plače  so  as  to 
exercise  some  compressinn  by  a  large  bath  towel  wrap|ied  roimd  the  body, 
puUed  tightly,  and  secured  by  8afety-piiis.  Betweeu  the  applications  of  the 
wet  pack  a  pad  of  tlannel  or  cotton-wool,  also  tightly  supported  by  a  body- 
bandage,  should  be  placed  over  the  abdomen. 

Tke  Fruit  Cure. — The  good  obtained  by  Van  der  Burg  in  Java  by  freely 
admiuistering  such  fruits  as  Btraw1>erries,  apricots,  peaches,  apples.  pears, 
bananas,  grapes,  and  even  such  fruits  as  maugostenes,  melons,  eta,  pecuUar 
as  it  may  seem,  is  coramendable  as  a  reserve  method  of  treatment.  Thin  (7) 
found  8trawborries  efficacious.  The  rationale  of  tho  treatment  niay  consist 
in  the  fact  that  a  scorbutic  element  is  present  in  sprue,  a  condition  by  no 
means  unlikely. 

Drugs  play  but  a  small  part  in  the  treatment  of  sprue.  Bael  fruit  bas 
been  tried  in  British  ludia  and  in  Siam.    The  fruit  must,  bowever,  be 
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recentlj  prepared  from  perfectly  fresh  fruit ;  it  is  doubtful  if  the  prepara- 
tions  made  from  the  drieil  fniit,  or  that  have  been  long  kei)t,  are  ot"  value. 
Santouiii,  in  the  opiuion  of  Begg,  in  Haukow,  China,  holds  a  liigh  plače  os 
a  remedial  ageut  in  sprue.  He  insists  that  the  santouin  should  be  of  ti 
yellow  (inipure)  variety.  or  rendered  yellow  by  exposure  to  light.  Bej 
firet  adininistera  a  doae  of  castor  oil,  and  then  givcs  six  doses  of  santonin 
of  three  grains  each.  Other  drugs,  such  as  biamutb,  {»apain,  mercurial 
ealtSj  Bulphuric  acid,  opium,  vegetable  charcoal,  have  ali  been  eniployed, 
whereby  to  treat  svmptoma  as  they  arise,  but  vrith  uo  specific  intent. 

The  local  condition  of  the  mouth  is  at  times  so  troublesome  as  to 
reqiiirc  relief.  Paintiiig  the  tougue  with  1  to  10  per  cent  of  solution 
of  cocaino  before  taking  food  is  rational  and  etlicaciouB  in  alJaying  pain 
and  allowing  food  to  be  taken.  lUnsing  out  the  inouth  when  there  is 
niuch  buccal  ulceration  with  1  por  cent  solution  of  carbolic  acid  affords 
relief  and  promotes  asepais.  In  jilaee  of  carbolic  acid,  mouth  vvasbes  of 
aluui,  clilorate  of  potash  and  even  coinmon  salt  may  be  tried.  Van  der 
Burg  recoiomends  rinsing  the  mouth  out  with  a  tiucturo  made  from  the 
rind  of  tlie  Hetfrocarpus  indicus.  Wben  iilcers  aro  troublesome,  touching 
their  surfaces  with  aulphate  of  copper  favours  a  return  to  a  healthy 
action. 

LITERATURE,— 1.  Thin,  Georgb,  PraetUimi^r,  xxxi.  1883,  p.  IM,— 2.  Arck.  de 
tuiv.  Jan.  &nd  i-'eb.  1877.— 3.  Laneet,  Jan.  16,  1898. — 1.  Praclitumer,  Dco.  1898.^5.  SchsubS.' 
JKš  ICrafdkkeiUn  der  iranTMn  Lander, — 6.  PracHtioner^  Dec  1898.— 7.  Jonm.  Trop.  Med* 
Sept  1809. 

Hell  DiAUitn«T:A 

Ob8er\'^ation8  made  in  many  parts  of  the  world  point  to  the  prevalence 
of  au  inteatiual  flux  when  a  high  altitude  is  reached.  At  the  liill  stationa 
in  India  tliis  phenomenou  has  been  more  frequently  observed  than  elsewhere. 
This  is,  in  ali  probability,  owing  to  tho  fact  that  moro  Europeans  seek  the 
hill  stations  in  Northern  luclia  than  iu  auy  other  country  ;  and,  perhaps, 
the  fact  that  the  heights  are  quickly  reached  from  plains  where  intense 
heat  prevaila,  serves  to  inerease  the  tendency  to  the  complaint  in  this  part 
of  tho  world. 

The  €iiology  of  hill  diarihtea  is  not  k-novsTi,  but  in  ali  prol)al>ility  it  is 
due  to  a  sudden  chauge  upon  the  ecouomy  caused  by  marked  atmospheric 
chauges  iu  the  teini)erature,  in  the  barometric  pressure,  and  in  the 
humidity.  The  action  of  tho  skin  l^eing  checkod,  partly  by  the  fall  in 
temperature  at  liigli  altitude,  and  partij  by  tlie  increascd  luimidity,  extra 
work  is  thro\m  upon  other  excretory  organs  which,  until  the  balanco 
is  adjusted,  may  8how  itaelf  in  increased  excretory  activity  of  the  lungs, 
the  kidneys,  and  the  inteatines.  There  may  be  some  further  direct  cause 
for  hepatic  inauificieucj  and  portal  congostion  which  determines  the  tiux 
being  iutestinal.  The  height  at  \viucl»  hill  diarrhcea  ia  observed  ia  any- 
thing  from  1000  to  10,000.  When  the  complaint  waa  first  recorded  an 
elcvation  of  6000  was  the  lowest  level  at  which  it  was  stated  to  appear, 
but  duriiig  receut  years  hill  diarrhcea  has  been  observed  at  much  lower 
levels.  The  writer  observed  that  many  residents  near  the  sea-shore  in 
Hong-Koiig  had  diarrhcBa  for  a  week  or  two  on  taking  up  their  abode 
at  about  1000  feet  above  sea-leveL  Other  theories  of  causation  have  been 
advanced.  The  untiltered  and  unsottled  \vater  from  raountain  streams  in 
the  Himalayas  are  stated  to  contaiii  fine  jjarticles  of  mica  and  grit,  and  to 
the  mechanical  irritation  produced.  by  theae  bili  diarrhcea  haa  be«n  attri- 
buted.     So  far,  therefore,  a  climatological  and  mechanical  explauatiou  haa 
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been  sought,  biit  the  cause  inay  belong  to  bacteriologicol  or  other  factors, 
of  wbich  ftt  preseut,  however,  nothiu^  is  luiowu. 

i^igris  and  ^ymptoms. — Iinmediat€ly  upon  reaching  an  altitude  of,  8ay, 
a  few  tliousand  feet  above  a  tropical  i»lain,  some  persons  are  liable  to  be 
attacked  by  a  looseness  of  tbo  bowela  cbaractcrised  by  several  poculiar 
and  distinctive  featurea.  The  etools  begiu  U8ual]y  about  4  a.m.,  and 
between  tbat  hour  and  noon  some  8ix  or  seven  stools  occur.  The  patient 
wakes  8uddenly  with  au  iiLteuse  desire  to  go  to  Btool.  The  inotion  is 
attended  by  a  sense  of  relief,  and  with  but  little  griping  or  tenesmus. 
Stools  are  repeated,  it  may  be  every  Imiir  up  to  8ay  11  A.M.,  and  they 
then  cease  for  the  rest  of  the  day,  to  recur  only  in  the  early  moruiug  of  the 
follo\ving  day.  With  almost  mathematical  regularity  do  these  stools 
appoar  for  day8,  or  even  week8.  uutil,  in  fact,  the  patient  becomes  acclim- 
atised,  or  until  he  seeks  relief  by  retuming  to  the  plains.  The  motions 
vary  in  consistence,  being  at  tiuiea  watery,  but  more  often  of  a  thieker, 
pa8ty  character,  and  of  a  dirty  wluto  or  pipe-clay  apj.>earance.  Flatulence 
and  dy8pep8ia  are  marked  accompaniments  of  the  troublesome  diarrhcea, 
the  abdonien  becoming  proniiuent  and  flabby  froui  gasooua  distension  of 
the  Btomach  and  iuteatineH. 

Diagnods. — The  sudden  appearanee  of  pipe-clay  loose  motious  occurring 
during  the  earher  part  of  the  day  when  a  high,  or  fairly  higli,  altitude  is 
rea<;hed,  and  disappearing  vvhen  lower  levels  are  revisited,  serve  to 
8ufiicieutly  diatinguiah  hill  diarrhoea  froiii  other  forms  of  inteatinal  Jlux. 

Prognosis, — After  a  week  or  two  hill  diarrhoea  may  disappear  epontan- 
eou8ly,  the  patient  becoming  acclimatised ;  on  the  other  luind.  the  com- 
plaint  niay  require  the  patient  to  rctum  to  the  plains,  owi!ig  to  persistence 
of  the  8yniptomfl,  and  to  the  development  of  considerable  <]ebility.  In 
some  cases  aprue  has  been  observed  to  result  froni  hill  diarrhcea. 

Treatment  by  reat.  diet,  and  drugs  affords  relief  m  some  caBes.  A  milk 
diet  is  usually  prescribed,  and  \vith  occaaionally  excellent  results.  Several 
aids  to  digestion,  suoh  as  pepsine,  lactopeptine,  acid«,  ])eptoni8od  foods,  etc., 
are  beneficial ;  and  Crombie^  advocatea  we]I-diluted  djachm  doses  of  liquor 
hydrargyri  percliloridi  after  meals. 

1  Imiian  Aftdiml  OautU,  Doc.  1880,  MAy  189X 
Sputum.      See  EXPKCTORATION. 

Squinting^.    ^S^^  Strabishus. 
Stammering. 

AKALrsis  or  obdinarv  Speech  .  359  PBOOiroat  ....  364 
Etiologv  op  Stammkbino     .         .    363       TREATir»n'       ....     364 

Stammkbino  (or  stuttering)  is  a  functional  affection  of  speech,  and 
iu  order  to  understand  ita  causatiou  and  treatment.  it  will  be  necea8ary, 
in  the  first  plače,  to  give  a  brief  analy8i8  of  the  proceases  concerned  in  the 
production  of  ordinary  speech,  and,  secondly,  to  note  what  alteration  in  the 
processes  causea  this  afl^ction. 

Speech  consists  of  words.  Word8  are  combinations  of  vovrels  and 
oonsonants. 

In  the  fonuation  of  these  vowela  and  consonanta  the  concerted  action 
of  three  separate  mecbanisms  is  nece88ary : — 

I.  The  respiratory  mechanism  to  Bupply  the  breath  which  puts  the 
vocal  cords  into  vibration. 

II.  The  larjngeal  mechanism.     This  conaists  of  two  parts :  (a)  the  true 
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vocal  cords  which,  by  their  vibratioa,  give  rise  to  Ibe  voice  or  souDd  of 
speech ;  and  (A)  the  falae  vocal  cords  which  control  the  exil  of  the  breath. 

III.  The  oral,  or  rather  the  oro-nasal  mechaimm,  which,  by  meana  of 
the  lips,  teetb,  ton^'iie,  and  soft  palate,  inoolds  the  voice  Lnto  the  diifereut 
vowelfi  and  consouanta.  A  vowel  bas  tieen  degned  hj  EllJs  os  "a 
modification  (due  to  resonance  in  the  cavitiee  above  the  larynx)  of  an 
original  quality  of  tone,  produoed  bj  the  vibraiions  of  the  vocal  cords  in 
the  lurynx."  Every  vowel  is  a  continuous  vuice  simnd,  and  calla  the 
above  tbree  meohanisms  into  |tlay. 

ConBonantB  may  be  divided  into  two  main  groups:  (1)  Breath  or  voiee- 
less  consonante,  in  which  there  is  no  voice-sound  ;  and  (2)  Voiced  consonanta, 
vhich  ha  ve  the  same  oral  position  as  the  first  groiip.  but  ha  ve  in  addition  a 
concomitant  voice  sound.  The  foUo^iug  table  represents  the  phyfiiological 
alphabet  constructed  by  Aleiander  Melville  Bell  in  1849.  In  it  the  con- 
Bonants  are  placed  in  parallel  lines : — 


Voiotloft. 

Voic*. 

Voior  +  NaAlit)-. 

? 

b 

V 

m 

wb 

w 

t 

d 

n 

th 

th  (dh) 

r 

s 

z 

Bh 

J 

k 

e 

ng 

On  referring  to  the  table,  it  will  be  seeu  that  in  onler  to  form  the 
breath  consonants  the  breath  is  oompletely  obstructed  at  three  points: — 

(1)  By  con  tac  t  of  the  lips. 

(2)  By  contact  of  the  tip  of  the  tongue  with  the  anterior  part  of  the 
palate. 

(3)  By  contact  of  the  back  or  root  of  the  tongue  with  the  posterior  part 
of  the  palate.  At  the  firat  of  these  points  are  fomied  the  articiilations  p 
and  b ;  at  the  at^cond  t  and  d ;  and  at  the  third  k  and  t/  ("  hard ") ;  the 
former  of  each  of  these  parts  being  the  "  breath,"  and  tlie  latter  the  "  voice  " 
fonns  of  the  articulation.  While  the  oral  organa  are  in  obstructive  contact 
the  breath  or  voice  may  be  made  to  issue  hi/  the  nostrils,  This  is  the  mode' 
of  formation  of  the  Englieh  elementa  vi,  n,  and  nff,  For  m  the  lips  are 
closed,  aa  in  forming  p  aud  h ;  for  n,  the  tongue  is  on  the  palate  as  for  t  and 
d ;  and  for  «^,  the  posterior  organs  are  in  contact,  as  in  ibrniing  k  and  ^. 

F  und  v  are  fomied  by  partial  contact  of  the  lower  Lip  and  up}>er  teeth ; 
th  and  ih  (dh)  by  partial  contact  between  the  tip  of  the  tongue  aud  the 
upper  teetli,  and  /  by  partiiil  contact  of  the  tip  of  the  tongue  and  forepart 
of  the  palate,  \vhile  tlie  sides  of  the  tongue  vihrate  freely. 

In  trilled  r  the  tip,  and  not  the  aide  of  the  tougue,  is  aUowed  to  vihrate, 
thus  dilJering  from  /  with  which  it  is  often  confused.  In  ich  and  w  there 
is  uiercly  approsiniation  of  the  lips,  aud  in  ;t  and  z,  sh  and  zh  and  y,  ap- 
prosimation  of  ilifferent  parts  of  the  dorsuiu  of  the  tongue  to  the  hard  palate. 

In  the  formation  of  theee  consonants  it  is  well  to  bear  in  miud  that 
/,  m,  n,  ng,  r,  dh,  z,  zh,  -to  and  ;/  can  be  compared  to  the  vowel8,  in  that 
they  are  ali  continuous  voice  sounds,  and  like  theui  are  seldom  a  cause  of 
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troulile  to  the  stAuimerer.     Anj  or  every  one  of  the  other  oousoaants,  how- 
ever,  may  preseut  the  greatest  difiQculty. 

In  the  forniation  of  the  breath  conBonanta  there  is  one  point  of  the 
utmost  importance,  which,  so  far  as  the  writer  is  aware.  is  mentioned  by 
Melville  BuU,  and  hy  no  otlier  writer  on  the  aubject.  As  it  is  important 
not  only  in  the  correction  of  speech  atrectious,  but  also  constitutes  a  crucial 
distinction  betvveen  good  and  bad  voice  protiuction,  it  will  be  best  to  give  it 
in  his  owu  woi"ds :' — 

*'  The  Toice-organ  and  the  artioulating  organa  are  entirelj  seporate 
and  independeut;  and  the  element«  of  their  respective  utterances  are 
not  coalescent,  but  merely  8equent,  liovrever  rapid  and  close  niay  be 
their  apparenc  connection.  Ali  actions  of  the  vocal  orgaus  which 
l>artialiy  or  wholly  olxstruct,  or  which  conipress  the  breath  or  voioe, 
are  ealled  articulations  (or  consonants).  The  necefiaary  eflect  of  such 
obstructions  or  compresaion  is  a  degree  of  exploaiveness  in  the  breath 
when  the  conjoined  or  approxiniated  organa  are  separated.  Hcnoe  arises 
an  element  of  audibiiity  produced  hy  or  with  the  mouth.  When  the 
current  of  uuvocalLsed  breath  is  altogether  atopped  by  organic  contact, 
OB  in  p,  t,  k,  the  only  audibility  that  the  letter  so  formed  can  have 
ia  the  puff  or  explo8iou  which  followa  the  separation  of  the  organa.  This 
muat  therefore  \>e  clearly  heard,  or  the  letter  is  partially  loat.  In  the  mode 
of  producing  this  Uttle  eflect  lies  ono  of  the  most  imporUmt  principle«  of 
speech — a  principle  on  the  right  application  of  which  depends  uiucltofa 
speaker'8  distinctness,  and  ali  his  ease.  Here  lies  the  point  o/ importance. 
I/  only  the  breath  in  the  rnoutk,  and  not  anyf rovi  the  lungs.he  ejected,  a 
distinct  sharp,  g-uick  percusgion  tvill  be  heard,  whick  givea  io  these  breath 
articula4ions  ali  tke  audibility  of  which  ihey  are  ausceptible.  The  want  of 
pharyngeal  [)ower  niauifests  itself  by  distensiou  of  the  lipa  and  cheeka  for 
p  and  h ;  by  incoutinency  of  breath  for  t,  k,  d,  g,  by  laborious  actions  of  the 
cbeat  to  create  the  explosive  audibility  of  theae  lettera ;  by  acattering  the 
šaliva  for  u,/,  and  other  coutinuous  elements;  and  by  general  indistinct- 
ness  of  articulation.  It  is  the  \vant  of  power  to  retain  the  breath  after 
consonants  which  causes  the  great  difficulty  tiiat  st^imrnerers  experienee  in 
joining  consonants  to  succeeding  voweIs.  They  will  often  got  smoothly 
over  tne  conaonants  and  stumble  at  the  T0weL  They  niust  bear  in  mind 
tliat  the  breath  in  articiiLition  is  exploded  from  the  mouth,  and  not  trom 
the  chest.  The  space  within  \vhich  the  air  ia  compressed  is  above  tlie 
glottis;  and  the  eflect  of  the  compresaion  must  not  he  communicated  bolow 
the  glottia.  The  quality  of  clefir-cut  articulation  dejvends  on  the  due 
separation  »if  tlio  functions  of  the  vocalisiug  and  articulating  organa.  The 
voeal  sound  seemi  to  be  unbroken,  because  the  actions  of  the  tongue  and  the 
lipSt  ichiie  interwoven  with  it,  do  not  interfere  unth  it, 

"  Ali  singers  and  ali  speakers  may  attain  this  bright  excellence  of 
articulation  ny  forming  consonants  with  the  economic  impulses  of  the 
pharynx  instead  of  the  vrasteful  explosion  of  breath  from  the  uhest." 

Even  Wyllie,  in  hia  clasaic  work,  The  IHsordcrs  of  Speech^  haa  failed  to 
note  this  important  practical  point. 

Thua  in  apeaking  of  hia  phyBiological  alphabet  he  aay8: — 

"  Before  I  proceed  to  draw  up  this  alphal^t  let  ua  consider,  in  the  light  of 
few  example8,  the  deUcately  co-ordinated  action  which  is  earried  on  in 
»mbination  by  the  two  mechanisnis,  larjngeal  and  oral.  in  the  production 
of  ordinary  speecli.  Take  the  word  satigfy.  Here  the  larvngeal  mechaniem 
is  called  upon  to  touch  otT  tliree  8ep;inite  voo;il  sounda,  each  of  which  is 

'  PotUchpt  on  EIocutioD. 


•u.>  »■ 


•-':-* 


"V    1:-    ^:  '■:  -jsct*;  :»■  iiiiL  zl  I5*:c.     Hr  ibea  shoWed 
:":    i,^i\  -  .    .  '.C  "uT«.  :^TBsac2:^  :c  :^  irue  and  false 


r^-t.""  •:-:: 


k>.:»7  J     —.i 


•Nt     '»k 


■\  ■^'*     -  'v 


.::>:.  *^  ^^  x»-">v  xflaaoer  wh*;  ukes  plače 
ir--^  C.  la  ^-oit*  >iv  ."»Etiss  *iiew  is  a  want  of 
<  .r-iZ^rir-  k?i  iiT^^jpaC  raechanisms,  and  the 
»-  :.:cil:  irsc  'T'*ifc>T-c-  Is  ihe  cnaai  majoritj 
i  -v-riJiAij:ir  2?  >«c»^»a  xbe  lazrngeal  and 
.u^  >«c  -9^'!  ifcTR:r.>ec  rr  EussznauL  vho  gives 

:l'.-ief   zi<i    .tlI   rir^il   *:    :oi  rc   .-cbec  ci    \be  closing  points, 


AA-vrizziC  t-'  zi-f  i*ii:ir«  :c  :-tf  "ji-zzic  zc  ':«*  at^k^aA«^  and  ihis  he  does  as 
i»«Il  i5  4  *•:*-  »i':  T«-is*e?»=s  zhi  iscilT«'  -f  ioeiacli  coald  d»  it;  instead, 
bo-sfv^r  ;:  *ll:T:r^  tl-f  -rr-ar^I  *.:  tro:^  v::bcs;;  delar.  be  presaes  hb  lipe, 
or  hi*  ::=^-T  i:ii  :čiri"—  :r  Lis  :cwnf  *::i  loUti^.mi««  firmlr  togeiher  than 
is  :i^vseii::7 :  i-r  riTl>:ve  ear^re  .-^t  :r«i:h  d>es  noi  take  plače,  the  other 
rnuA-l-rf  o:  ;be  Xa.;t  izi  :b-*er  :■:"  :'ie  *:lc«:tis^  and  even  the  muscles  of  the 
n^-^k.  b«^vii>e  5pa£2i\}^c^r  afT^cied  like  those  of  artkolation,  ge8tic\ilatoiy 
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inovemenbs  are  luade,  tho  abdomeu  is  rutracted,  the  head  is  dravvn  backward, 
aud  the  larynx  is  dra\va  forcibly  upward,  until  finally  he  ■vvorks  himeelf 
into  a  State  of  frightful  agitation ;  hia  heart  beats  forciblj,  his  face  becomea 
red  and  blue,  his  body  is  bedewed  with  p«rspiration,  and  he  may  present  the 
appearanc«  of  a  coinplete  maniac." 

lu  ali  such  casea,  voice,  produced  by  the  laryngeal  mechauiaui,  is 
wanting,  and  the  stainmerer,  not  knowing  what  is  at  tault,  misdirects  hia 
energy  into  the  oral  mechanism.  "  From  the  nerve  centrea  of  oral  mechanism 
thus  surcharged,"  as  WyUie  pointa  out,  an  "overHow  in  many  cases  occTire." 
"  The  liabit  of  overflow  in  the  nervous  mechanism  of  articulatiou  wears,  in 
tirne,  ea8y  channels  for  the  over(iow;  so  that  very  slight  surcharge  may  eventu- 
ally  suffice  to  produce  spastnodic  moveuient  of  the  neighbouring  muaclea" 

When  the  obfltniction  ia  caused  by  the  action  of  the  false  vocal  cords 
the  Bulferer  niay  stand  with  the  mouth  wide  open,  aud  perhapB  with  the 
tongue  protruded,  and  wheu  the  spaam  is  re]axed  the  words  pour  out  until 
there  is  no  breath  left.  On  renewing  the  breath  the  same  thing  may  occur 
again.  This  is  the  explanation  of  that  less  common  varietj  of  stam- 
mering  in  which  the  patieut  stieks  at  iuitial  vowel8.  It  is  iuteresting  to 
note  how  vvell  this  condition  haa  beeu  deacribed  by  Shakespeare.^ 

Etiologv. — The  causation  of  atammering  is  aomewhat  obscure.  It  is 
aaid  by  many  writer8  to  l>e  hereditary.  and  to  occur  e8pecially  in  families 
with  a  neuro[>athic  diathasiH.  Such  an  explanation,  howevor,  does  not 
Gover  tho  whole  tield.  because,  as  ali  speech  is  primarily  dne  to  imitation. 
it  is  liighlj  probable  that  casea  of  so-called  heredity  are  really  to  be 
explained  by  iuiitation,  and  on  the  other  hand  ruany  atauimerers  are  not 
only  in  the  beginning  strong  and  healthy  in  themselvea,  but  come  of  a 
healthy  stock.  When  the  atlectiou,  however,  haa  persiated  for  aonie  tirne, 
the  daily  and  hourly  worry  and  annoyance  which  it  causes  tends  to  produue 
other  nervous  ayniptom8  which.  of  course,  will  be  doubly  marked  if  the  patient 
be  of  a  nervous  diathesia.  The  vriter  know8  of  one  family  in  which  the 
eldest  child  contnicted  tl»e  habit  from  a  stamrnering  nurse,  and  the  tive 
youuger  membera  ali  became  stammerers.  The  youuge8t  member,  having 
had  five  bud  e:cauiples,  is  much  the  worst.  It  is  an  intereating  1'act,  alao^ 
that  in  two  at  least  of  tlie  family  the  atammer  disappears  on  removal 
from  the  fatnily  circle  for  a  short  period,  and  reappears  on  rejoining  it. 

The  commonest  cause,  however,  ia  iindoubtedly  imitation.  In  most 
casea  the  imitation  is  unconscious,  but  in  some  it  is  done  to  tease  aud  annoj 
a  companion,  and  is  persiated  in  until  "the  bit«r  is  bit." 

A  suddcn  shock  or  fright  haa  sometimes  been  the  starting-point,  or  a 
severe  and  uumerited  whippiug  at  schooL  In  8<ime  instances  the  affbction 
haa  come  on  during  couvaleaccnce  from  severe  illness,  such  as  typboid 
fever  or  diphtheria.  In  the  latter  paralysis  of  the  aoft  palate  or  diaphragm 
may  have  been  a  factor  in  the  caae. 

It  has  been  stated  that  it  does  not  occur  in  JewB  owing  to  their  being 
circumcised,  but  two  of  the  authora  casea  have  been  Jewiah  boya,  one  of 
whom  had  an  elder  siater  who  alao  stammered  The  occasional  asaociation  of 
etammering  vvith  adenoid  growth3  in  the  naso-pharynx  has  alao  been  noted. 

Many  other  sources  of  peripheral  irritation,  such  as  intestinal  worm8,  or 
the  eruption  of  a  permanent  molar  tooth,  or  a  tight  prepuce,  may  act  os 
exciting  causes. 

>  "  I  prithce,  teli  me  who  is  it  quicklj.  and  ape«k  apace.  I  would  tliou  oouldat  aUminer,  that 
tbou  mitfiitflt  jiour  tbin  concealetj  tiiao  out  of  thy  inouth,  aa  wine  coincs  out  of  a  iiarrow  nccked 
bottl«,  ntlier  too  much  at  once,  or  oo»e  at  alt  I  prith«,  take  the  cork  out  of  tb^  mouth  that 
I  m«y  dhnk  thy  tidiaga."— v<«  Tem  LiJU  II^  Act  III.  Soeue  3. 
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Prognosis. — Oq  cbe  whole  tbis  is  favourable.  Some  cases  gec  well 
vithout  special  treatment.  A  oertain  niunber  are  cured  by  so-called 
"  stainiuer-doctors,"  but,  on  the  other  hand,  a  certain  number  get  wor8e 
under  their  treatment,  or  in  addition  to  the  Btammer  maj  acquire  other 
habitfi  equall7  objectionable  and  annoying  to  the  bjstander,  sucb  as  beating 
tirne  with  the  tbot  or  hand,  or  nodding  of  thehead.  Others  maj  have  been 
cured  by  properlj  qualified  teachers  who  have  studied  the  Bubject  on  scientilic 
principle& 

But  over  and  above  ali  the  cases  of  cure,  there  are  some  stammerers  who 
have  been  taiight  what  they  ought  to  do,  and  who  ean  do  it,  when  reading 
or  reciting  aloud  to  themselvee  or  speaking  to  their  teacher,  yet  the  momenc 
thej  are  oalled  on  to  take  their  part  iu  daily  life  and  to  mix  witb  strangers 
the  stammer  reappears,  after  perhaps  months  of  hard  vrork,  and  their  caae 
becomes  as  distressing  as  ever. 

In  such  caaeSj  othen^ise  intractable,  it  has  come  within  the  writer'8 
esperience  that  h^pnotism  is  sometimes  of  great  benedt,  and  no  caae  shoiild 
be  pronounced  incurable  uutil  this  has  been  tried. 

Tbkatmbnt. — The  first  step  in  the  treatment  ia  to  attend  to  the  patient'8 
general  health,  and  to  remove  ali  soiirces  of  peripheral  irritation  wtuch  m&j 
have  caused  the  patieut  to  stammer,  or  tend  to  maintain  the  condition. 
The  teeth  ehould  be  attended  to.  The  pharynx  and  na8o-pharynx  ahoidd 
be  inspected  for  enlarged  tonails  and  adenoid  grovvths,  and  if  present  they 
should  be  removed.  Ali  male  patienta  should  alao  be  examined  in  regard  to 
the  (iondition  of  the  prepuce.  Even  in  Jewish  children  tiiis  ia  necessarj,  na 
the  operation  of  circumci&ion  is  not  alwajB  elhciently  performed  by  the 
lUbbi,  and  the  writer  hais  seen  a  čase  in  Avhich  there  was  distinct  improve- 
ment  in  the  stammering  after  the  operation  had  been  repeated  by  a  surgeon. 

Nervous  and  8hy  chOdren  should  be  removed  from  school,  not  only  for 
ttieir  own  aake,  or  because  their  hfu  is  often  made  misorable  hy  the  jeering 
of  their  companions,  but  also  for  the  sake  of  the  other  children  who,  by 
imitating  them,  may  themselves  become  stammerers. 

The  practice  of  putting  several  stammerers  into  a  special  class,  so 
that  their  education  may  prooeed  pari  passu  with  the  treatment  of  their 
stammer,  cannot  be  recommended  Several  patients  have  been  brought  to 
the  vvriter  who  had  been  treated  in  this  mauner.  Not  only  were  the 
results  uusatisfactory,  but  in  some  cases  the  affection  had  been  aggrarated. 

The  parents  of  stammerers  seldom  realise  the  importance  of  early  treat- 
ment. They  may  be  divided  into  two  classea — (1)  Those  who  pay  uo  heed 
to  the  miserj  and  discomfort  which  may  be  caused  in  cliildhood,  or  to  the 
disabilities  to  -»hich  the  alfection  may  lead  in  after  life;  and  (2)  those 
who  do  not  fail  to  recognise  the  deairabilitj  of  treatment,  yet  are  unwilling 
to  havo  their  child  removed  frum  sohool  in  order  that  the  treatment  may 
be  effectually  carried  out. 

In  the  ciise  of  a  boy  at  a  puhlic  school,  there  can  be  no  doubt  that  it  is 
much  better  and  really  a  saving  of  tirne  to  have  the  boj  kept  from  school 
for  a  term,  or  tbr  such  Ion  gor  i>eriod  as  may  suftice  to  get  rid  of  tlie*  stam- 
mering and  establiah  a  habit  of  correct  speech. 

Stammerers  as  a  rule,  if  the  habit  has  persisted  for  any  length  of  time, 
are  deficient  iu  inidation  and  in  tenacitj  of  purpose,  and  thej  may  bo 
roughly  dividcd  into  two  clasaes;  vi2.  those  who  are  anxions  to  be  cured, 
and  those  \vho  are  totallj  indifierent.  With  the  latter  class,  of  course, 
nothing  can  be  done.  But  many  bojs  who  have  not  got  to  an  age  to  be 
able  to  appreciate  the  importance  of  being  cured,  and  are  un\villing  to 
submit  to  treatment  if  carried  on  during  their  holidavs.  are  jet  wiQing 
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enough  learners  if  they  lie  kept  from  school  and  treated  during  term 
tinie.  Tliia  ditticulLj%  vvhich  the  vmter  h»ia  expcrienced  aeveral  times,  does 
not  occur  witli  girl.s.  iK>rhiips  bocause  thej  have  not  got  such  a  keen  seuse 
of  ju8tice  in  regard  to  the  proper  eniplojment  of  their  holidaj  tirne. 

In  the  čase  of  a  very  yo\ing  child  a  Bucceaslul  cure  may  often  be 
obtainod  by  gently  but  tirinly  insisting  on  the  repetition  of  t!ie  letter  or 
letters  over  \vhich  the  cliild  haa  stuinliled,  until  they  can  be  pronouuced 
quite  Bmoothly.  ThiB  can  ea8ily  be  carried  out  by  the  mother  or  goveme«8. 
In  treating  a  peraon  old  enough  to  reason  for  himself  it  ia  difticult  to  lay 
down  any  general  rules,  as  each  čase  must  be  dealt  with  imlivi(iimlly,  and 
much  dept^uds  on  the  aptitude  of  the  pupil  and  on  the  ability  of  the 
teacher.  The  teacher  niust,  however,  firat  succeed  in  gainiug  the  coniplete 
confideuce  of  the  patient.  without  which  it  is  useless  to  attcinpt  the  cure. 
For  this  reaaon,  therefore,  it  often  happena  that  one  teacher  may  succeed 
where  anottier  has  failed,  even  tliough  botli  are  teaching  on  the  same  lines. 

The  fundamental  fact  which  the  stamnierer  must  graap  befora  any 
progress  can  1>e  made,  is  tbat  his  voice  sound  must  be  made  as  far  as 
possible  a  continuous  one. 

The  method  of  treatment  which  will  now  be  8hortly  explained  is  Imsed 
on  that  fact.  It  Iia^^  proved  succeasful  in  nuuierous  caaes,  but  at  the 
same  tirne,  for  the  reaaons  above  stated,  the  wnter  does  uot  set  it  forth 
as  a  universal  panacea. 

It  has  been  stated  by  several  writer3  on  the  subjeot  that  most  cases 
of  stamnieriug  are  due  to  a  faulty  method  of  respiration.  Uufortuuattily 
this  is  bcldom  the  čase.  If  it  were,  the  remedy  would  be  so  siuiple  that 
no  čase  would  remain  uncured.  The  fallacy  of  such  a  statemeut  ia  also 
Bhown  by  making  the  stammerer  sing  or  iiitone,  wheD,  althongh  the  method 
of  respiration  is  the  same  during  singing  as  it  wa8  during  si)eaking,  the 
Btauimer  disappears,  since  during  singing  the  demand  for  vowel  sound  in 
contradistiiiction  to  conaoaantal  sound  is  paramount. 

In  the  few  ca^es  in  which  the  breathing  alone  is  at  fault,  the  patient 
tries  to  spoak  without  sufticient  air  in  the  cheet  to  eet  the  vocal  conin  iuto 
vibration,  or  to  keep  them  vibniting  for  more  than  a  few  sfcunds,  This 
may  be  due  to  the  fact  either  that  be  has  uot  taken  in  enough  air,  or  that 
he  does  not  know  how  to  control  its  exit.  so  that  on  the  formation  of  the 
first  vo\vel  it  escapes  vrith  a  rush.  The  attempt  is  then  made  to  speak 
while  the  chest  is  empty,  and  as  no  voice  is  forthconiing,  the  energy  is  then 
misdirected  from  the  laryngeal  iuto  the  oral  mechanism  and  stammering 
enaaes.  The  cure  of  such  a  čase  can  U8ually  be  effected  by  teaching  the 
stammerer  how  to  breathe  and  how  to  control  the  exit  of  the  breath. 

But  though  in  a  few  cases  tho  res])iration  is  priuiarily  at  fault, 
neverthelesa  it  wiU  I«  found  that  few  stammerers  know  how  to  breathe 
properly  or  how  to  control  the  exit  of  the  breath.  It  will  be  oLserved, 
on  testing  with  a  s{>irometer,  that  their  breatlung  capacity  ift  small,  and 
further  that  thoy  cannot  hold  their  breath  for  more  than  a  few  seccmds. 
\Vhen*tlio  breathiug  cjipacity  is  Buiall  the  clicst  is  usualty  small  also.  It 
is  a  very  wide8pread  but  mi.staken  idea  that  a  large  chest  measurement 
means  a  correspondingly  large  breath  capacity,  but  nothing  could  be  further 
from  the  truth.  Most  gymna.st8  have  a  large  chest  measurement,  but 
this  is  often  chiefly  due  to  development  of  niuscles  outside  the  chest,  while 
the  bony  framework  itself  may  be  small  aud  comparatively  useless  aa  a 
breathing  macbine.  It  is  therefore  of  the  utmost  importance  that  the 
stammerer  should  increase  his  breathing  capacity,  not  merely  to  8upply  tbe 
motive  power,  which  throws  the  vocal  cords  into  vibration,  but  also  to 
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eaable  the  chest  to  act  as  a  resonating  cavitj,  and  bo  lessen  the  strain  put 
upon  the  throat  during  voico  productioD.  Exerci8e8,  such  as  runoing, 
akippiiig,  and  iiopping,  which  make  use  of  the  lower  liuibe,  teud  to  increase 
the  iuternal  capacity  of  the  cheat  more  than  ordinarj  gymnastic8  or 
weari3ome  esercises  with  dumb-bells,  because  in  the  former  the  riba  are 
free  to  move,  whilst  in  the  latter  they  are  tixed  so  as  to  attbrd  a  point  of 
roaistiince  for  the  muaclea  vvhich  move  the  iipper  limba 

Phjsiologists  have  uauallj  divided  breathing  into  two  tjpes, "  ordinary  " 
and  "  extraordinary "  or  forced.  For  the  purposes  of  proper  voic«  pro- 
duction,  however,  the  breathing  should  be  more  than  the  "ordinary,"  which 
Buflices  to  8upply  the  ueed  for  oxygen  when  the  body  is  quiet,  and  les8 
tliau  "  extraordiQary  "  or  forced. 

During  ordinary  breathing  the  diaphragm  undoubtedly  plays  the  chief 
part,  but  in  the  deep  breathing  which  the  Btammerer  should  cultivate, 
the  diiiphragiii  has  a  lesa  active  role,  and  c;hiefiy  prcvente  the  tendency  of 
the  abdomiaal  contents  to  be  aspirated  into  the  chest.  This  can  be  8»en  on 
watchiDg  the  upward  movement  of  the  diaphragm  by  means  of  the  X-rayB 
during  a  full  inapiration.  In  this  type  of  breathing  the  riba  move  back- 
ward3  and  outwarda  They  also  turn  on  their  axea  and  are  raised  (by 
meaua  of  the  serratus  maguus),  and  carry  the  sternum  forward8  and 
npNvards.  In  so  doing  they  carry  the  iuner  ends  of  the  claviclee,  which  are 
fixed  to  the  top  of  the  sternum,  upward3  and  fonvards.  The  chest  is  thus 
cnbirged  in  ali  ita  dimenaions  with  the  least  possible  exertion.  The  front 
abdominal  wall  siaks  in,  but  is  not  pulled  lu  by  muscular  ellbrt. 

At  thy  risk  of  repecitiou  the  vvriter  particularly  wi»hes  to  emphaaize  the 
fact  Ihat  this  method  of  hreiithing  must  not  be  confounded  vvith  forced, 
"  extranriliiuir}' "  or  so-called  "  clavicular  "  breathing.  In  the  latter  the  outer 
as  well  as  the  inner  enda  of  the  olavicles  are  activelj  pulled  up,  whereas  ia) 
the  former  the  inner  euda  ouly  are  moved,  and  they  are  paaaively  puahed  up 
from  below  hy  the  upward  and  f(>rward  movement  of  the  sternum.* 

After  the  chest  has  been  tilled  with  air  the  breath  should  then  be 
allowed  to  escape  Bl(>w]y  with  a  vcry  slight  hisaing  sonnd  made  with  the 
mouth  open.  aud  dne  to  the  eswiping  breath  being  controlled  at  the  larynx 
by  means  ot  the  false  vocal  cords.  Prautice  will  soon  euable  the  duration 
of  escape  to  be  extended  from  ten  secouds  to  8ixty. 

It  may  be  thought  tliat  undue  attention  has  been  drawn  to  the  question 
of  biBathing,  but  Um  vvriter  huy  found  that  )i]iart  from  the  great  improve- 
meut  iu  general  health  which  quick!y  follows,  nothing  gives  the  stammerer 
so  much  contidence  as  his  abilitv  to  take  a  full  breath  and  hold  it  or  control 
its  exit  at  will. 

Let  na  now  pasa  to  cousider  the  treatment  of  a  caae  in  Nvhich  the 
stammer  ia  due  to  the  falae  vocal  cords  being  so  clo8ely  approximated  that 
no  breath  cau  pass  until  the  spasm  has  ceaaed.  In  auch  a  cuse  the  initial 
vovrela  are  usually  the  stumhling-block.  The  patieut  must  tberefore  be 
taught  to  alter  the  ordinary  conditions  of  voice  production.  and  to  produce 
each  initial  vovvel  hy  couBcioualy  permitting  a  alight  esca]:Ki  of  breatli  in 
the  form  of  an  aspirate,  ka-ke-ho  inatead  of  a-c-o.  This  prehminary  escape 
of  breath  enaures  a  continuoua  flow  of  voice  by  preventing  the  spasmodic 
closure  of  the  false  vocal  cords.  This  method,  though  ugly,  must  be  con- 
tiniied  until  the  stammerer  has  no  fear  of  trying  to  pronnunce  an  initial 
v<>wel.    Wheu  this  stage  haB  beeu  reached  the  preliminary  and  accompauying 

>  Fuller  directions  for  the  prftctice  of  this  tyiH>  uf  brouthing,  which  is  so  esseotUl  for  tbe 
BtAinmorer,  vvill  1)^  faiind  in  a  aiiul]  jiainphlet  CALlrni  Tiah-t  S^tšsont  on  Brealhing^  by  George 
K.  Thor[t,  pviblished  by  Roevea  4  Co.,  London. 
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escape  of  breatb  can  be  gradually  decreasod,  until  it  ia  iiaally  possible  to 
attack  each  vovvel  quite  cleauly  aud  with  uo  precediug  aspirate. 

When  the  fault  lies  in  the  obstructive  cloeure  of  the  oral  inechanistn,  it 
is  tirat  necessarj  to  find  out  on  which  cousonanta  the  greatest  ditiiculty  is 
eiperienced.  If  the  tiaao  is  alight,  one  inay  begin  with  theae  consonants, 
but  if  it  is  severe  it  is  better  to  leave  the  consonants  which  give  the  most 
tr<}ut)le  until  the  othera  have  been  dealt  with. 

In  some  few  casea  it  is  sufficient  to  point  out  to  the  stauimerer  that 
it  ia  the  lack  of  the  voice-sound  which  causes  the  ditiiculty,  and  he  is  soon 
able  tu  overcome  it. 

In  most  cases,  howeTer,  definite  exercises  must  be  given  in  order  to 
shovv  the  stammerer  how  it  is  pf.»ssible  to  kecp  up  a  continuous  or  almoet 
oontinuous  voice-sound  without  interruption  during  the  formation  of  the 
consonants. 

For  thie  purpose  he  ehould  begin  hy  intoning  a  vowel,  8ay  o,  and  con- 
tinue  it  as  long  as  the  breath  laats.  "VVlien  tliis  can  be  done  for  twenty 
seconda,  an  attenipt  must  be  made  to  form  one  of  the  "  voiced  consonants" 
without  interrupting  the  Hnw  of  voice — thus  o-mo-mo.  In  so  doing  the 
positious  for  the  consonants  are  not  to  be  iirmly  taken.  and  therefore  their 
sounds  will  at  first  be  quite  indistinct.  As  the  writer  know6  from  experience 
how  difficult  it  is  in  some  casea  to  get  the  patient  to  hear  that  the 
voice-sound  is  being  intemipted  by  the  consonant,  he  would  euggest  that 
the  ezercise  should  be  practised  with  the  eye8  shut  and  also  with  the  ears 
closed.  By  this  procedure  it  is  possible  to  concentrate  the  atteutiou  uiuch 
more  ea8ily  on  one  s  own  voice,  and  so  to  hear  the  slightest  interruption 
in  the  confcinuity  of  the  sound. 

Other  things  being  equal,  it  will  be  found  that  the  nasal  sounds  inter- 
rupt  the  tone  least  aud  are  the  beat  to  begin  with.  After  the  exerci8e  has 
been  00  mastered  that  it  is  possible  to  make  the  different  consonante 
distinot  without  intermitting  the  continuous  voice-sound,  it  must  be  repeated 
vvith  the  voiceless  or  breath  consonants.  Thia  will  be  found  to  be  very 
difhcult,  aud  in  sonie  cases  requires  long  and  arduous  practice. 

When  the  staromerer  has  succeeded  in  doing  this,  he  should  discontinue 
the  intoning  and  try  to  do  the  same  exercisea  in  a  drawling  voice.  He  may 
then  go  on  to  words  and  sentenccs,  and  eventually  to  ordinary  conversation. 

At  this  stage  some  daily  practice  in  reading  aluud  or  rcpeating  by  rote 
should  also  be  iusisted  on,  and  should  be  carried  on  for  several  laonths. 

Even  after  the  stammer  has  disappeared,  it  is  liable  to  return  if  the 
patient  gets  run  down  or  depressed,  either  from  over-work  or  a  severe  illneaa. 
But  the  relapse  is  never  so  severe  as  the  original  affection  and  is  generaUy 
easily  treated. 

The  duration  of  auch  lessons  should  at  first  be  only  half  an  hour.  Two 
lesBoaa  of  half  an  hour  at  different  times  in  the  day  yield  much  better 
results  than  one  lesson  of  one  hour.  Where  possible,  the  lessona  should  be 
taken  ooutinuously  for  two  or  three  weeka,  and  not  spread  over  an  interval 
of  several  vreeks. 

LITERATURE.— A.  Meltillb  Bkll.  Principih  qf  Eiocuiitm;  Sna^t  and  PotUeripUtm 
£iocuii(m;  TA«  /'attltš  o/  Specth.  Waahim^on,  U.S.A.— 'Wyllie.  17u  Dimrdtn  o/  Spe^dt. 
— KhLlK  PrtmuneuUitm  /or  Singen,—B,  Campbbli^  M.  D.  JUsjrirator^  JEKm«s.— La- 
ORANdE.     Pkffnolojnf  0f  S<?(iUy  Ex«rn»e.     hiteraalioiial  Scieutific  Seriea, 
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Sterilitv  is  the  incapacitj  on  the  part  of  a  man  to  beget  a  child,  or  ou 
the  part  of  a  woman  to  conceive.  The  word  is  sometiines  more  vaguely 
empinved  ;  tlius  a  wonian  who  has  borne  no  children  after  several  year8  of 
married  liiu  is  said  to  be  Bterile.  She,  liowever,  may  be  potentially  tertile, 
her  husliaud  beiu;^  respousible  for  her  not  couceiving,  either  becau&e  he  i&j 
sterile,  or  because  he  is  impotent.  For  the  definition  of  these  couditions, 
and  for  the  consideration  of  the  general  subject  of  sterilitj  in  the  male,  the 
reader  is  referred  to  the  article  on  "  Thk  Testicle"  (see  p.  57). 

^TiOLOGT. — It  will  be  conducive  to  clearneaa  if  we  remeinber  that 
conception  depends  uj>on  four  factora 

On  tlie  part  of  the  feuiale  ; — 

A.  The  productiou  uf  heiillhj  ova. 

B.  The  })ossession  of  a  healthy  patent  cbannel  of  coinmunioation  between 
the  vulva  and  the  ovarj. 

On  the  i>art  of  the  male  : — 

C.  The  prmluetion  o\'  hejilthy  spemiatozoa, 

D.  The  elTectual  deposition  of  spemiatozoa  in  the  female  genitot 
passages. 

\Ve  are  not  here  concerued  with  the  last  two  factors,  the  failure  of 
which  constitute  luale  sterilitj  and  imix)tence  respectivelj. 

Sterility  in  women  dopendn,  then,  on  one  uf  two  principal  conditions. 

A.  Defective  ovuktion,  or  the  non-production  of  healthy  ova. 

B.  Defective  conditions  of  the  genital  passages. 
We  inuat  confjider  each  of  these  conditions  in  detail. 

A.    DeKE( TIVE  OVULATION,  OK  TIJE  NON-PkODUCTION  OF  HkALTUV  OvA. 

— By  a  "  liealthy  "  ovuiii  we  here  understaud  one  that  is  capable  of  fertilisa- 
tiou  and  6ub3equeiit  developuient;  for  there  is  reason  to  thiuk  that  a  forui 
of  imperfect  ovulation  uiay  occur  in  ehildhood. 

Defective  ovulation  may  be  due,  in  the  first  plače,  to  immaturity  (hefore 
puberty),  or  to  Henility  (after  Lho  menopaiiBe).  During  tlie  nsual  re- 
producti^e  period,  extendiug  couuiiouly  from  the  age  of  fifteeu  to  that  of 
lbrty-five,  defective  ovulation  may  be  due  to  absence  or  imder-developiuent 
of  the  ovariea,  to  ovarian  diseaae,  or  to  certain  constitutional  conditions. 

1.  7^he  ahscnce  of  ovarir^  is  very  rara  When  tliis  condition  is  present 
it  is  UBually  assttciated  with  some  gross  malformation  in  the  body  generally. 
If  there  be  no  such  malformation,  the  vroman  who  has  no  ovaries  retains 
the  phvsical  and  ofteu  the  uieutal  characteristica  of  the  chQd. 

2.  Undtr-devehprtunt  of  the  ovaries  is  not  so  rare  as  the  preceding 
condition.  AU  gradatious  are  piissible,  from  ovaries  that  retain  their 
infantile  ftize  aud  shape,  and  present  the  fonii  of  narrow,  elongated  glands, 
to  those  that  are  merely  under-sized,  but  otherwi8e  present  an  appearance 
closely  siniilar  to  that  of  (»rdiuary  ovariea  A  correi^ponding  gradation  is 
observed  in  the  phyBicjil  development  of  these  patients.  On  the  one  hand 
we  see  a  type  iu  which  the  \vomau  reseuibles  a  cliild  in  ali  but  8t;itm-e, 
\vith  tlat  chiidish  breasta,  na  pubic  hair,  small  exterual  genitals,  and  total 
absence  of  mcnstriiation.  Un  the  other  hand,  the  wouian  may  be  to  ali. 
appearancea  well  deve!o]>ed — the  vuiva  being  normal,  the  pubes  covei 
\vith  hair,  ond  the  breasta  rounded.  Menstrnation  may  then  be  present, 
but  it  starta  late,  and  is  irregular  and  scauty ;  and  the  menopause  super- 
venes  earlier   than   uauaL      Under-developed  ovaries  are  nearlj  alway3 
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asBOciated  with  incomplete  uteiine  developiuent;  thuB  tbe  utenis  iuay 
retain  the  preponderance  in  thc  length  of  the  cervix  that  is  found  in  earl7 
life;  or  it  may  8how  a  marked  diuiinution  in  size,  tJie  budy  and  cervix 
being  nevertheless  of  normal  relative  length.  The  utcrine  canal  varies 
in  length  from  une  to  two  inches.  The  vagina  is  usually  amall,  but  it  may 
be  But&ciently  developed  to  admit  of  intercourse,  so  that  the  condition  is 
not  suspected. 

Progihods  is  hopeless,  since  8terility  is  irrevocable. 

TreatnieiU  is  coii8eqiiently  nil. 

3.  Ovarian  Disease. — Certain  n€W  gTowthB  of  the  ovary,  multilocular 
cy8te,  denuoidfl,  and  solid  tumours,  and  certain  inf]animatory  conditiona,  such 
as  ovarian  abscess,  so  disorganise  the  ovarian  tissuc  that  healthy  ovulation 
oannot  take  plače.     If  both  ovuries  be  afri3Cted,  sterility  rt^sult«. 

Trcatment,  which  reeolves  itself  into  ovariotuniy,  is  uiidrrtaken  on 
general  grounde,  and  not  with  any  hope  of  curiiig  the  steriiitj,  wliioh  is 
irremediable. 

4.  Defective  Ovulation  due  to  ConstituUorutl  Conditions. — It  ia  some- 
timea  found  that  a  woman  who  appears  to  have  ali  her  organs  healthy  and 
well  developed  nevertheless  does  not  conceive  (it  is  premised  that  in  such 
a  čase  the  lault  does  not  lie  with  the  husband).  We  must  then  assume 
that  sbe  is  the  subject  of  defective  ovulation,  due  to  e-onstitutional  condi- 
tions who8e  nature  is  obocure,  though  they  are  probably  depeudent  on 
faulty  metaboliam.  Soraetimes  such  patients  are  very  thin,  even  einaciatod; 
mure  frequently  they  tend  to  obeaity.  Alcoholism  and  the  uiorphia  habit 
are  well  knovm  to  have  a  prejudicial  eircct  on  the  function'of  ovulation. 
It  appears  in  some  cases  that  the  reproduetivc  povvers  have  becorae 
exhau8ted ;  for  the  patient  may  have  borne  a  child  withiii  a  year  or  two  of 
marriage,  and  may  have  remained  childlesa  thereafter.  It  is  possible 
that  masturbatiou  may  exhaust  the  reproduetivc  power  comparatively 
early.  In  this  connection  we  may  inenticm  the  view  that  8terility  may  be 
due  to  sume  want  of  **  aQinity  "  betweeQ  husband  and  wife ;  in  support  of 
this  view  cases  are  quoted  in  which  after  years  of  childless  marnage  a  man 
and  wife  are  divorced,  and  oach  becomes  a  |>arout  when  married  again. 

PrognosU. — In  many  of  these  casea,  ali  that  can  be  said  is  that  there  is 
no  evident  reason  w'hy  the  }>atient  should  not  beoome  pregnant;  and  no 
Uiore  detinite  prognoeis  than  this  shuiild  be  given. 

Treatment, — The  duty  of  the  medical  attendant  will  chiefly  consist  in 
preacribing  a  hygienic  mode  of  life.  If  thcre  be  reafion  to  suppose  that 
interGourse  ia  indulged  in  too  frequently,  it  is  well  to  enjoin  total  abstinence 
for  a  time ;  this  is  l>e8t  secured  by  ad\'ising  that  the  i.)atieut  should  spend 
some  week8,  preferably  with  friends,  in  the  country  or  by  the  seaside ;  for 
the  hygienic  conditions  can  theu  be  obtained  at  the  same  time. 

B.  Dkfkctivb  Conditions  of  the  Gknital  rASSAOES. — The  genital 
paasages  may  be  reeponaible  for  sterility  owing  to  obstruction  in  some 
portion  of  tliein,  or  to  an  unhealthr  condition  of  the  lining  membranes^ 
or  to  some  other  unfavourable  condition.  These  faults  must  be  considered 
in  detaiL 

1.  De/ccU  o/  PaUnq/. — It  is  obvious  that  closure  of  any  part  of  the 
passage  from  the  vulva  to  the  ovary  must  oause  8terility.  Such  closure 
may  be  congenital,  taking  the  form  of  atresia  of  the  vaginai  orifice,  or 
absence  of  some  pirt  of  the  vagina ;  or  it  may  be  8econdary,  involving  the 
08  ext»'mum  or  iutemum,  or  the  uterine  or  abdomiual  ostium  of  the 
Fallopian  tube. 

(a)  Atrtsia  Vaginalis. — Any  part  of  the  vagina  may  be  the  seat  of  au 
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obstructioD,  but  this  is  foimd  much  the  most  frequentl7  at  the  vaginal 
orifice,  vrhere  the  condition  is  sometiiiioa  described  as  "  iinperforate  hjmen/' 
or  atresia  bjineDalis.  It  has  been  shovvn  tbat  the  hjmeu  in  such  oaaes  is 
not  usualiy  imperforatc,  and  that  this  structure  can  generallj  be  recoguiaed 
adherent  to  the  outer  surface  of  the  obstructiug  membrane.  After  pubertj 
vagiual  atresia  causes  retontion  of  menstrual  products  in  the  form  of 
hEematocolpoa,  and,  later  ou,  of  li^ematometra.  Wtien  the  oltstruction  is 
near  the  uterine  end  of  the  vagina  coitiis  is  possible  ;  but  sterilitj  necessarilj 
results,  because  the  spermatozoa  cannot  reach  the  uterus.  When  the  atresia 
atfects  the  lower  part  of  the  vagina  no  8exual  intercourse  can  t^ike  plače. 

Treatment  consiata  in  incising  the  obstructing  membrane  or  eeptum, 
and  exci8iug  a  part  or  the  whole  of  it  when  possible.  This  at  any  mte 
allow8  of  intercourse  taking  plaoe;  but  it  is  very  doubtful  whether 
pregnancj  ever  follow8  in  a  patient  who  has  once  been  the  subject  of 
naematocolpoa  and  harmatouietra.  We  have  not  met  with  a  record  of 
prcguancy  under  these  conditions.  Sterility  is  to  be  expected  becauae,  in 
the  first  place,  atresia  vagiualis  is  not  infret]uently  associated  with  uuder- 
development  in  other  parts  of  the  genital  organs ;  and  in  the  second  plače, 
the  uterine  mucosa  is  so  altered  by  the  existenee  of  htcmatometra  that  it  is 
very  doubtful  whether  it  wou!d  permit  of  the  developmeut  of  the  očisperm, 
even  if  fertilisation  itself  occurred. 

{h)  Absence  of  a  Part  of  the  Vagina.-^  Con^ideviMe  variations  are  met 
with  as  to  the  extent  of  vagina!  delioiency  ;  and  ali  gradations  may  exist, 
from  the  condition  in  which  oulv  a  short  portiou  of  vagina  is  absent  to 
that  in  which  practically  the  whole  of  it  is  replaced  by  a  fibroua  cord. 

What  has  jiiat  Ijeen  said  as  to  the  prohability  of  sterility  after  restoration 
of  the  patency  of  the  vaginal  canal  iippliea  with  even  greater  force  to  cases 
in  which  a  j>art  of  the  vagina  is  absent.  For  aUhoiigh  an  artificial  vagina 
may  be  made  8iirgically,  it  is  usually  very  un8atiafactory  for  the  purpose  of 
intercourse,  and  ahuost  alway8  uselesa  as  far  as  impregnation  is  concerned. 

(c)  Atresia  o/  the  Os  Internum  and  Extemum.  —  Such  atresia  may 
theoretically  be  of  congenital  origin  ;  but  in  practice  it  is  nearly  alway8  met 
with  aa  a  Becondary  closure  follovving  inflammatory  conditions  or  the 
application  of  strong  caustics  to  the  cervix.  Haematometra  results,  and 
the  retained  products  may  become  septic,  so  that  the  uterus  is  converted 
into  a  bag  of  pus  (pyometra).  This  is  e8pecially  apt  to  occur  in  cases  of 
carcinonia  <>['  the  cervix. 

Treatment. — It  Ls  nece88ary  in  any  ca&e  to  overcome  the  obstruction  and 
reatore  the  patency  of  the  cervical  canal,  in  order  that  menatruation  may  be 
carried  on ;  or,  in  cases  of  pyonietra,  for  the  pui-pose  of  evacuating  the  pus. 
The  prognosis  in  relation  to  storili  ty  ia,  however,  aluiost  hopeless,  Ijecause 
the  ]withological  changes  caused  hj  the  previoua  intlammation  or  disense  are 
proliibitive  of  conception  taking  pluce. 

(d)  Atresia  of  the  Uterine  or  Abdomimd  Ostimn  of  the  Fallopian  Tube, — 
Purulent  salpingitis,  whether  due  to  gonorrhoea,  to  tuberculosis,  or  to  sepsis, 
resultH  nhimst  iuvariably  in  complete  cloBure  of  the  ubdominal  orifice  of  the 
tube  hy  a  sealing-up  procesa.  The  uterine  orifice  ia  not  so  often  closed  in 
this  way.  but  the  patency  of  the  uterine  eud  of  the  tube  suffera  from 
infiltration  of  the  tubal  wall  with  in(laiiimatory  products,  and  from  the 
douhling  up  of  the  tube  un  iLaelt'.  Most  cases  of  this  kind  are  due  to 
gonorrhceul  infection,  and  the  result  ia  permanent  8terility.  This  is 
neces8arily  the  čase  as  long  as  the  abdominal  orifice  remains  occluded ;  and 
in  mauy  instances  the  heaith  and  even  tlie  life  of  the  patient  demand  the 
removal  of  the  pus-tubea  and  ovaries.     Sterility  is  then  confirmed.     In  a 
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few  cases.  when  the  tube  bas  not  been  too  far  disorganised,  it  bas  been 
found  possible  to  make  an  artificial  ustium  to  the  tube;  aud  pregnancy 
bas  t»eeu  kuowu  to  follovv  thls  procedure.  But  it  is  obvious  that  prognosis 
in  relation  to  a  futiire  pregnancj  is  very  bad. 

Tttatmeni. — We  cannot  enter  bere  in  detail  into  the  treatment  of  tubal 
disease^  for  tho  Bubjeot  is  a  large  one.  and  each  caee  recjulreH  to  be  dealt 
\vitli  on  its  merite  accordiug  to  the  methoda  described  in  text-book8.  It  is 
Kuibcient  to  saj  tbat  there  are  cases  ia  wbich  it  would  be  right  to  attempt 
to  reatore  the  funetion  of  the  tubes  by  a  conservative  operation. 

2.  Dffecis  due  to  Jnjlavimatinn  o/  the  Lining  Membrane. — Ali  the  tion- 
ditions  described  so  far  preseut  two  features  in  conimon :  in  the  tirst  place, 
thejr  are  the  cause  of  inevitable  aterility  if  left  imtreated ;  in  the  second 
place,  treatment  is  either  entirelj  or  relativelj  hojfieless. 

T!ie  defects  to  be  considered  in  tliis  section  are  not  an  insuperable  b»r  to 
pregnaucy,  aince  this  may  occur  in  spite  of  tbem;  aud  proper  treatment 
holds  out  a  fair  prospect  of  the  cure  of  the  8terility.  We  have  bere  to  deal 
with  vaginitis,  endometritis,  and  salpingitis. 

(«)  A  siitjht  vaffinitis  is  of  little  or  no  conBequence;  but  a  severer 
type  wili  prevent  conception,  owing  to  the  injurious  effect  of  the  puthological 
secretions  on  the  vitality  of  tlie  apermatozoa.  Moreover,  vagiuitis  will  U8ually 
cause  dy8pareunia,  with  the  result  that  intercourse  does  not  tuke  place. 

(6)  Endometntis  causes  sterilily  in  two  way3 :  in  the  tirst  place,  the 
secretions  act  in  the  same  way  as  in  vaginitin,  aud  the  apermatozoa  are  thus 
preveuted  from  reaohing  the  ovum ;  in  the  eecond  place,  should  the 
apermatozoa  aucceed  in  running  the  gauntlet,  and  fertiUsation  take  place, 
the  fertilised  ovurii  or  o<)3perm  will  be  unable  to  become  attacbed  to  the 
uDhealthy  mucoea^and  evon  if  it  succeed  in  doing  thLs  it  will  l)e  prematurely 
oaBt  ofi  as  an  aliortion. 

(c)  The  injivence  of  salpingitis,  when  this  is  not  sufficiently  intense  to 
seal  up  the  ostium  tubre,  is  more  diffioult  to  predicate.  Theoretically  it  would 
act  in  three  way8 :  the  pasaage  of  the  spermatozoa  would  be  liindered  (in 
cases  in  which  fertiliaation  wouKi  othervvise  occur  in  the  tul)€);  the  progress 
of  tlie  ovum  tovvard«  the  uterus  would  be  cliecked;  and,  if  fertilisation  did 
occur,  the  normal  descent  of  the  oiispenn  tovvards  the  uterua  wouId  be 
impeded  Under  these  circumstances  eitlier  the  oosperm  would  perisb, 
or  tubal  pregnancy  might  reeult. 

Prognosis  ia  more  favouralile  in  tbis  class  of  oase  than  it  is  when  the 
8terility  is  due  to  other  cuuseSi  because  the  inflammatury  conditions  can  be 
cured  in  the  majority  of  cases. 

Treatment, — Witb  mild  forms  of  inflamniation  of  the  vagina,  uterus,  and 
tubes,  the  tre^itment  cousists  of  rcat  in  bed,  douclies,  the  use  of  glyaenne 
tampona^  and  temporary  abstinence  from  intercourse.  WheD  endometritis 
is  more  severe,  or  has  become  chronic,  curetting  gives  the  best  results. 

3.  Defects  of  Strueture  of  the  Uterus. — Congenital  under-development  of 
the  uterus,  hyperplaHia  and  new  growths,  and  premature  atrophy,  are  found 
aaaociated  witb  8terihty. 

(a)  Congenital  Under-developvient — Ali  gradations  are  met  with,  from 
an  ab8olutely  defective,  Tudimentary,  or  malformed  uterus,  to  one  tbat  is 
only  a  little  under  normal  size.  The  extreme  forms  are  uaually  associated 
with  defective  development  of  the  ovariea.  Kleinwachter*  has  made  an 
interesting  analyai8  of  the  conditions  found  in  648  cases  of  8terility  met 
^vith  in  bifl  practice.  Those  that  come  under  the  present  heading  numbereti 
214.  or  33  per  cent.     They  raay  be  tabulated  as  follovvs : — 

'  Ein  BUrag  tur  Lthrt  dtr  SUrUitat. 


Defective,  rudiineatar}^  aad  mulformed  uterus 
Under-developed  uterus 

1.  Hjpoplastic  uterus  (71) — 

(a)  £xtrome  forma,  14;  (p)  Mcdium 
degrees,  22 ;  (c)  Transition  forma 
to  normal,  35. 

2.  lofantile  uterus  (45) — 

(a)  Pcetal,  6;    (b)   Infantile.  13;    (c) 
Transition,  26. 
Conical  elongated  vaginal  portion 
Stenosis  of  ca  ertemum 


15  ca8e8=  2*3  per  cent 
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47 
36 


=  17-9 


=   7-3 

=   5-5 


Tofcal 


214 


=   33 


The  more  extreme  degrees  of  under-development  neceasarilj  produce  ^ 
Bterilitj;  in  tbe  čase  of  transition  fonos,  conical  cervu*,  and  stenosis  of  tbe^fl 
08  extemum,  the  bar  to  conception  is  not  an  absolute  one.  ^^ 

Prognosis  is  in  no  caae  VBry  good ;  but  it  will  vary  with  the  degree  of 
under-development.  The  nearer  the  approach  to  normal  the  better  the 
prognosis. 

Trcatment  ia  useless  in  extreme  cases.  In  those  casee  in  vhich  we 
have  said  thut  the  l)ar  to  conception  is  not  absolute,  sucoeas  aometimes 
foUovvs  diktation  of  the  cervical  canal. 

(h)  Hyperplasia  and  New  Groictks  of  tke  Uterus. — Among  new  grovrt-ha 
we  must  speciallj  mention  fibromyomata.  Theee  conditions  are  often 
found  associated  with  8terility ;  but  it  is  doubtful  what  part  thej  play  as 
cauHfd  factors;  it  is  cerLaiu  thai  pregnancj  may  occur  in  cases  of  fibro- 
mjomata.  KleiDwachter  found  these  tumoiurs  in  32  of  his  caeea,  or  5  per 
cent.     A  hj|jerplastic  uterus  waa  present  in  5  cases. 

Trmtmtnt.  —  Hjperplasia  require8  to  be  dealt  with  by  curetting, 
followed  by  the  uae  of  douchea  and  tampona.  AVlien  myomata  are  present 
sterility  ia  dbairable  ratlier  thau  othersvise,  siuce  the  complication  of  these 
tumouTB  with  pregnancy  ia  Iraught  with  grave  risk  to  the  patient. 

(e)  Pre7nature  atrophy  of  the  uterus  is  found  associated  with  primary 
8terility  as  eftecL  rather  tliau  as  cauae.  But  after  one  or  two  pregnanciea 
a  relative  aterility  may  be  produced  by  atrophy  of  the  uterus,  which  may 
take  plače  soon  after  a  preguancy,  when  it  is  described  as  superin- 
volution. 

There  is  no  cure  for  sterility  associated  with  atrophy, 

4,  Drfects  of  Position  of  the  Uterus.  —  In  Kleinw;ichter's  series  82 
cases,  or  12'5  per  cent,  ehowed  backward  or  lateral  displacement  of  the 
uterua  Here  again  we  must  make  a  diatinction  between  associated  and 
causal  conditions.  For,  in  the  first  plače,  with  the  dispkcement  may  be 
present  otlier  pathological  conditions,  such  as  endometritis  and  diseased 
appendages,  wluch  have  more  to  do  vvith  the  Bterility  thau  the  displace- 
ment has ;  and  in  the  second  plače,  it  must  be  remembered  that  conception 
sometimes  occura  when  the  uterus  is  retroverted.  There  is,  however,  a 
residue  of  cases  in  which  the  displacement  is  in  itaelf  an  obstacle  to 
conception. 

Trtatment  consists  in  replacing  the  uterus,  and  keepiug  it  in  position 
with  a  properly  tibting  pessary ;  if  patient  and  repeated  trials  \?ith  pessaries 
be  inelfectual,  ventrofixation  of  the  uterus  is  indicated. 

5.  Functional  Befects. — Under  this  hcading  we  niay  conaider  conditions 
which  lead  to  sterility  by  pi*eventiug  intercourse,  although  no  anatomical 
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cause  for  Bterilitj  is  present.  These  include  vagmiemus,  that  is,  a  spasmodic, 
painful  coDtraction  uf  the  vaginal  muscles  when  interoourae  is  attempted, 
rigiditj  of  the  hjnien,  mere  sniallneas  of  tlie  vagina,  nervousness,  or  any 
other  condiLious  which  make  coitiia  phj8ically  or  luentallj  painfuL 

TreatmenL — In  mauy  casea  boLh  djsiiareunia  and  8terility  inay  be  cured 
hj  dilatatian  of  the  vaginal  orifice  under  an  aniestlietic. 

The  above  setiological  factore  in  the  production  of  Bterility  in  vroman 
may  be  auinnied  up  in  tabular  form  aa  follow8 : — 

A.  Bffective  Ovulation,  due  to — 
(1)  Absence  of  the  ovaries ;  (2)  Under-development  of  the  ovaries ; 

(3)  Ovarian  disease ;  (4)  Constitutional  causes ;  (5)  Immaturity 
and  BGnility. 

B,  Defective  Condiiions  of  ihe  Oeniiai  Passagss — 

(1)  Defecta  of  patency:   (a)  Atresia  raginse ;   (6)  Absence  of  the 

vagina;   (c)  Atresia  of  the  os  uteri  internimi  or  extemum; 
(rf)  Atresia  of  the  ostium  tubte. 

(2)  Defecta  of  the  membrane  lining  the  passagea :   (a)  Vaginitis ; 

(b)  Endometritia ;  (c)  Salpingitia 

(3)  Defecta  of  atructure   of  the   uterua:   (a)  Congenital   under- 

development  ;  (b)  Hyperpla8ia  and  tumoura ;  (c)  Atrophy. 

(4)  Defecta  of  poaition  of  the  utcrus. 

(5)  Functioual  defecta. 

DiAGNOSis. — In  the  investigation  of  a  caae  of  8terility  with  a  view  to 
determining  what  is  its  cause,  and  whether  it  can  be  cured,  the  hiatory 
should  tirat  be  inquired  into.  The  principal  pointa  to  aacertain  are — the 
oharacter  of  menstruatlon  and  the  oge  of  its  onset;  the  existence  of 
dyspareunia  and  the  presence  or  absence  of  normal  8exual  feelings  and 
desire ;  and  the  eiistence  or  not  of  gonorrhcea  and  8yphilis  at  any  period  of 
the  married  life,  If  menstruation  haa  come  on  very  late,  and  haa  continued 
8canty  and  irregulnr,  we  shall  be  prepared  to  find  some  degree  of  under- 
development  ;  dyspareunia  and  the  absence  of  normal  sexual  feelings  may 
mean  that  coitus  bas  never  been  properly  consummated ;  a  hiBtory  of 
B}'phili3  will  lead  one  to  suspect  endometritia ;  whilBt  a  previous  gonorrhcea 
will  probabIy  have  left  behind  it  endoiuetritis  or  damaged  tubea  It  will 
be  observed  thut  uettrly  ali  the  causea  of  Bterility  enumerated  in  the  pre- 
ceding  table  fall  under  one  of  the  three  categories  fore3hadowed  in  the 
hi3tory  of  the  čase,  namely : — Under-development  or  primary  8terility ; 
pelvic  intlammation  or  acquired  8terility ;  incomplote  8exual  intercourse  or 
apparent  sterility. 

We  must  next  investigate  the  general  health  and  note  the  general 
development,  and  then  proceed  to  the  examination  of  the  pelvic  organa. 
A  childiah  appearance,  combined  with  defective  breasta  and  Bcanty  pubic 
hair,  often  pointa  to  under-development  of  the  genital  organa;  and  tliis  may 
be  further  indicated  by  smallnees  and  immaturity  of  the  vulva,  or  by  a 
small  or  deticient  vagina.  If,  in  addition,  the  uterua  is  small.  vrith  a 
cavity  not  exceeding  two  inches  in  length,  we  are  justitied  in  the  conclusion 
that  8terility  is  primar}'  and  irremediablo.  In  such  a  caae  the  ovaries  will 
probably  be  also  amalL 

If  we  find  no  evidence  of  under-development,  the  condition  of  the  pelvic 
organs  mast  be  investigated  with  a  view  to  determining  whether  any  in- 
tlammatory  disease  ezista  or  has  eiisted.  Cervical  erosion  or  a  hoavj 
uterua  with  abundant  leucorrhcea  will  point  to  endometritis ;  thickened 
tubes  will  indicate  salpingitis  of  varying  degrees.  Under  these  circum- 
etancee  we  have  to  do  with  an  acquired  steriLty.  which  is  probably  incurable 
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if  the  tubes  are  daiiiaged,  but  curable  if  tlie  endouietriuui  alone  is  at  fault. 
Oii  the  other  hand,  the  only  pathological  condition  present  inay  be  a 
backward  displacement.  or  a  long  conical  cervix  with  atenosis  of  the  oa 
externum;  these  oonditions  mnj  he  the  cause  of  the  sterilitj,  or  they  inay 
l>e  on!y  incidental  and  devoid  of  cetiological  importance;  we  cannot  teli 
their  precise  role  till  the  effect  of  treatment  has  been  tried.  Lastlj,  we 
inay  tind  some  caiise  for  dyspareunia,  such  as  vaginiamus,  painful  caruncles 
of  the  hymen  or  urethra,  or  prolapsed  and  tender  ovariea. 

If  we  tind  the  pelvic  organe  to  aH  appearance  nornial,  we  miiflt  conclude 
that  WB  liave  to  do  with  one  of  three  things :  tiret,  that  it  is  a  čase  of 
defective  ovulation ;  8econdly,  that  the  blame  for  the  8terility  liea  vrith  the 
hiisband;  thirdly,  that  interconrse  has  not  been  effectivcly  accomplished. 
Suitable  inquiry  may  clear  up  the  Inat  point ;  the  second  will  be  cleared  up 
by  exauiinafcion  of  the  hiisband;  and  if  neither  of  these  two  account  for 
the  3terility,  we  are  reduced  by  excIusion  to  the  first,  and  we  may  have  to 
teli  the  patient  that  there  is  no  ob\iou8  reason  for  her  sterility. 

Treatment. — The  treatment  of  individual  conditions  has  already  been 
briefly  referred  to,  and  we  may  now  Bhortly  review  the  whole  subject.  In 
the  first  plače,  marked  under-development  of  the  uterus  or  ovaries  precludea 
any  treatment,  and  the  patient  must  recoucile  herself  to  her  condition. 
Extensive  pelvic  infiamuiation  and  tumours  of  the  uterus  or  apjiendages 
\vill  require  treatment  on  their  own  account,  and  the  result  as  regarda 
8terility  is  a  8efuudary  matt-er.  For  endometritis  a  thorough  curettage  is 
requir6d,  both  for  its  own  sake  and  because  this  m\\  give  the  best  prospect 
of  BubsequeDt  conception  ;  backward  displacements  of  the  uterus  require 
appropriate  treatment  on  the  same  groiinds.  Conical  cervLx  with  stenosis 
of  the  08  exlt'rnum  should  l>e  treated  by  dilatatiou,  iuasmuch  as  this  \\ill 
give  the  be-st  chance  of  pregnancy.  Aiiy  conditions  causing  dy8pareunia 
must  receive  proper  attention.  With  normal  pelvic  organe,  we  can  only 
prescribe  mediciu/il  treatment  if  the  general  health  is  at  fault,  and  enjoin  a 
period  of  abstinence. 

We  must  here  remark  that  when  we  find  only  some  condition  of 
doubtful  influence  in  the  causation  of  sterilitj,  the  husband  should  be 
examined  before  aDy  treatment  is  carried  out  on  the  \vife.  "It  is  a  too 
common  afiaumption  that  in  cases  of  sterility  the  fault  is  on  the  aide  of  the 
woman.  In  250  casea,  iu  which  notes  are  given  by  Brothers,*  information 
conceming  the  condition  of  the  husband  was  obtaiued  iu  72  instances, 
with  the  result  that  50  of  them  were  shown  to  be  responsible  for  the 
aterility  of  their  wive8.  The  cases  in  which  tlie  condition  of  the  man  wa8 
inquired  into  were  those  in  w]iicli  no  cause  i»f  sterilitv  was  found  in  the 
\vouian.  In  12  cases  uothing  abnormal  could  be  found  in  either  husband 
or  wife.  Thus  of  ali  the  casea  of  sterility  om*.  in  evt'ry  fivo  ivaa  attributable 
to  the  huaband.  This  ia  a  point  to  be  borne  in  mind  vrhen  the  practitioner 
is  consulted  for  this  cause,  for  otherwise  minor  oj)eration8,  such  as  dilatation 
and  curetting,  may  be  performed  unnece88arily.  Brothers  records  that 
14  women  Imd  l>een  treated  by  sounds,  dilators,  pessarics,  etc.,  when  the 
semen  of  the  husband  did  not  contain  a  single  apermatozoon."  ^ 

The  natural  aspiration  nf  the  healthy  wouian  is  to  be  a  mother;  and 
8terility  is  to  many  a  cause  of  lite-long  utibappinesB.  Some  of  this  un- 
happiness  may  be  removed  by  propt;r  ti*eatnient.  Thus  in  70  cases  Brothers 
\vas  ab!e  to  trace  the  results  of  treatment,  and  of  theae  12  per  cent  became 
prcgnant.     The  percentage  of  results  in  other  cases  has  been  even  bigher. 

'    The  Po»t-Gradun.tt^  Keliniarv  1901. 
«  Oilefl,  articie  "St«rility,"  M^diml  Annual  for  1«)2. 
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It  is,  therefore.  reuBonable  to  urge  that  every  oase  of  8terility  ahould  receive 
careful  investigatiun.  followed  by  suitable  treatment,  and  that  those  vvomen 
wLo  crave  for  the  high  bijon  of  motherhood  should  not  be  mereij  met  witb 
an  attitude  of  unmasterlj  inactivitj. 

Sterno-Clavicular  Joint. 

(a)  Ikjueies  i  (b)  Diskjlsis 

Sce  aho  JoiNTS.  DisKASES  of 

This  joint  is  subject  to  ditterent  forms  of  iujiiry  and  disease,  olthough  bo  a 
Icsser  degree  thau  most  other  orticubitioua.  The  most  comuion  surgical 
afTection  is  diHlocation.  In  the  order  of  fre(juency,  the  displaoeiuent  \a  (a) 
forwardfl,  (6)  backward8,  and  (c)  upvvards.  The  accident  is  U8ually  brougbt 
about  by  violencc  applied  to  the  outer  eud  of  the  clavicle,  e.g.  by  a  fall  or 
blow  on  the  front  of  tlie  »hoiilder,  wbich  displace^  tlie  sterual  end  forwardB. 
Tlie  backvvard  dislocjttioa  ia  luore  couiui<)nIy  induuetl  hy  diri'ct  violeuce, 
wbich  drives  the  aternal  eud  of  tlie  clavicle  backwardfl.  The  rarest  dia- 
location  is  the  upward  one,  which  niay  be  induced  by  violence  acting  on 
the  outer  end  of  the  clavicle  from  above,  whereby  the  shoulder  is  forced 
downwards  and  invrards.  A  caao  haa  been  recorded  where  epontaneous 
displaeemout  in  u  fonvard  directiou  occurred  iu  a  weak  subject  from 
muscular  exertioD.  Dislocations  occur  in  Ihis  joint  as  a  &equel  toachronic 
tuberculous  or  other  diseased  procesa  in  the  joiut. 

The  frequency  vvith  which  the  forward  diaplacomeut  oocurs  is  eiplained 
by  the  relative  weaknes8  of  the  auterior  sterno-olaviciilar  ligaiueut.  As  the 
posterior  ligament  is  stronger,  dislocation  backwards  is  leas  frequent. 
Further,  the  tibres  of  the  rhomboid  ligament  on  the  posterior  aspect  of  the 
joint  are  not  easily  ruptured,  and  t}iey  are  a  powerful  preventive  against 
either  the  jx)8t(!rior  or  upward  dislocation. 

Clinicai  Fetdures. — The  clinical  features  \vill  vary  according  to  the 
coinpleteuess  of  the  disUKjations.  In  the/orward  dislocation  the  diagnosis 
is  readily  determined  by  the  marked  projection  anteriorly.  recogniaable 
witbout  difficulty  as  the  articular  end  of  the  clavicle.  If  it  be  neceasarj, 
the  diagnosis  cau  \ye  confirmed  by  varioua  movenients,  e.g.,  if  the  elbow  be 
raiaed,  the  projection  is  deprcssed,  and  if  the  shoulder  be  raiacd  and  thrown 
forvards.  the  prominence  tends  to  dieapj>ear.  The  clavicular  tendon  of 
the  Bterno-mastoid  is  proininent,  and  the  patient's  head  is  incbned  towards 
the  affected  side.  The  jK)88ibility  of  the  coudition  beiug  mistakeu  for  a 
fracture  near  the  sternal  end  of  the  bone  should  be  borne  in  mind. 

TrMtTJuiU. — The  reduction  is  eaay,  but  its  maintenance  is  attended 
with  mut.h  dilKculty.  The  most  eatiafactory  niethfKl  is  by  the  patient 
resting  on  a  couch  for  four  to  s\x  weekH  vvith  the  arm  in  a  sling,  and  the 
application  of  direct  pressure  on  the  part  by  a  vvfjoUen  pad.  In  niany  caaew 
it  is  found  impracticable  to  carry  out  tbis  treatment.  and  it  is  fortunate 
that  little  barm  results  even  if  the  joint  \)e  left  permanently  displaced. 

The  hacky:ard  dislociLtion  is  characterised  by  a  marked  depression  at  tlie 
root  of  the  neck,  and  the  head  of  the  bone  is  recognised  to  lie  iu  an 
abnormal  position,  if  the  contour  of  the  bone  be  traced  from  vvithout 
invvards.  There  may  be  pressure  on  the  oeaophagua  or  trachea.  and  disturlt- 
aace  of  the  circulation  from  local  obatruction  of  important  vesaels.  In 
treatment  the  ahoulders  should  t>e  bandaged  vvell  1»ackwards»  uaing  a  cushiou 
fised  between  the  ahouldera  pOBteriorly. 

In  the  upivard  dislocation  the  head  of  the  bone  rests  on  the  top  of  the 
aternunL     The  sternal  portion  of  the  sterno-mastoid  is  prominent,  while 
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tbe  claviculur  portion  is  relaxed.  In  treatzneDt  the  osual  difficultj  Ib 
experieDced  io  keepiug  the  Ijone  in  poeition.  Itedaction  abould  be  efifected 
bj  drawing  tbe  ahoulder  weU  outwards,  and  at  tbe  same  tiine  makel 
pressure  on  the  shaft  ot*  the  clavicle  from  above. 

DiSKASES  OF  THE  JoiST. — Tbe  oitiinarj  forms  of  8ynovitis  of  the  stemo- 
clavicular  articulation  are  veij  rore,  but  euppurative  forms  of  inflammation 
are  met  witb  in  the  course  of  septicaemia  or  pjiemia.  Tbe  diagnosis  of  a 
fn/ctmic  joint  affection  has  to  be  made  from  the  general  condition.  Locallj 
the  presence  of  Bwelling  and  redneas  of  the  idun  over  it,  with  oedema,  are 
characteristic  ajmptoms,  ^nd  with  theae  sjmptoms  are  associated  inabilitj 
to  raiee  the  arm  to  the  horizontal  poeition.  Ab  a  rule,  however.  the 
sjrmptoms  produced  by  this  local  condition  of  the  stemo-clavicular  joint 
are  marked  by  the  general  constitutional  sjmptoms  of  the  septica-rnia, 
The  treatmeut  sbould  be  directed  mainlv  to  the  general  coadition.  The  local 
affection  nuij  demand  treatment  by  earlj  and  free  incision,  with  evucuatioo 
of  the  effuaioD.  Tborough  drainage  is  essential  to  prevent  backward  ex- 
tenaion  of  the  purulent  effuaion  into  the  structures  at  the  root  of  the  neck, 
or  its  downward  extension  into  the  mediastiaum.  The  structural  chauges 
induced  in  the  joint  bj  a  pjeemic  invasion  are  charactenstic  Thej  include 
acute  ulceration  and  destruction  of  the  cartilage  and  other  soft  structures^ 
of  the  joint.     As  a  general  rule,  the  prognosis  is  highlr  unfavourable. 

Ckronic  rhtUTiiatic  arthritis  frequently  atfec-ta  the  stemo-clavicular 
joint.  It  is  characterised  bj  a  nodular  enlargement  of  the  jrnnt  structures, 
and  there  maj  be  creaking  in  the  joint  on  movement.  Movements  at  the 
shoulder  joint  are  accompanied  bj  sharp  pains  at  tbe  stemal  end  of  the 
clavii^le,  the  pains  beiug  sometimes  of  a  shooting  cbaractcr,  and  radiating 
upward8  and  backwards  along  the  side  of  the  neck.  The  etiologv  and 
pathology  of  thia  affection  have  already  been  discussed  in  the  article  oa 
"  CuRONic  Rheumatism"  (voL  X.).  In  that  article  the  opinion  \vas  ex- 
pressed  that  this  disease  may  really  be  an  attenuated  pyogenic  infection  of 
the  joint  structures.  The  treatment  sbould  be  oonducted  along  the  lines 
laid  down  in  the  article  on  "  Rheumatism." 

Tuherculous  disease  is  occasionally  met  with  in  the  sterno-clavicular 
joint,  but  this  is  one  of  the  joints  least  frequently  involved-  The  tuher- 
culous process  may  start  in  the  articular  end  of  the  bone,  or  in  the  sjnovial 
membrane,  and  spreads  and  involves  the  other  structures  of  the  joint.  The 
clinical  features  are  similar  to  thoee  seen  in  tuberculoos  affections  elsevrhere, 
and  are  mainly  distinguished  by  tlieir  "  quiet "  nature. 

Chronic  8U]r}mraHon  in  the  vicinitj  of  the  joint  is  present  in  many  of 
the  caaes.  Treatmeut  should  be  conducted  on  the  lines  suitable  for  tuUT- 
oulosis  in  general  It  may  be  necessarj  to  open  the  joint  freely,  and  scrape 
the  articular  euds  of  the  bone. 

A  neurotrophie  joint  lesion  is  sometimes  met  with  in  the  stemo- 
clavicular  articulation.  This  is  especially  seen  in  cases  of  syringomyelia 
{q.v.).  This  lesion  ia  characterised  mainly  by  unnatural  relaxation  of  tbe 
Boft  structures  of  the  articulation,  which  allows  of  unnatural  movement  at 
the  joint.  As  in  other  joint  lesions  in  8yringomyelia,  it  is  the  joints  of  the 
upper  extremity  that  are  most  prone  to  \ye  affected.  The  diagnosis  is  to  Ite 
made  from  a  general  8urvey  of  tbe  clinictil  features  of  the  čase,  and  e8pecially 
from  the  pecuUar  fiensory  disturbances  that  are  charact^stic  of  this  diseane. 


Sting^ing^  InsectSt — Many  Insects  vrhen  in  a  mature  stage  bito 

the  ekin  of  man  in  onliir  bn  obtiiin  mitriment,  an<l  ali,  vvhilat  doing  so^^i 
probably  inject  into  the  skin  with  the  šaliva  a  toxic  substance — proljablj 
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formic  acid  in  the  čase  of  the  b€6  sticg — which  inhibits  coagailation  or 
promotes  the  flow  of  blood.  The  sting  may  be  trivial  or  mav  rcsult  in 
aerious  diseaae  or  evea  in  death,  accordiug  in  part  to  the  species  of  insect 
and  in  part  to  the  idio8yncrasy  of  the  person  who  haa  been  etung. 

One  of  the  moHt  frequent  insects  which  in  this  way  attacks  man  is 
Pulejc  irritans,  the  common  Hea,  Tho  lesion  is  a  small  circular  red  area 
with  a  central  spot  of  darker  tint.  When  the  lesions  are  petechial,  the 
čase  uiay  be  miataken  for  purpura.  In  other  persons  there  niay  be 
urticaria  or  a  more  or  lesa  general  erjthema,  and  there  is  much  cutaueous 
irritabilitj.  The  role  of  the  pulex  as  a  transniitter  of  plague  infection  has 
of  late  engaged  the  atbention  of  inany  mvesti^ators. 

The  lesion  caused  hy  the  bed  bug  (Cimex  Tcctularius)  is  a  whitish  wliea] 
with  a  central  spot,  aud  uiuch  itching.  Some  persons  manifest  bardly  aDy 
signs  of  reaction  to  the  bit-e  of  tliis  insect. 

Onais  07  Mosquitoes. — The  disturbance  produced  by  the  ordinary 
"midge  bite  "  variee  greatly  in  different  personn,  but  there  is  usually  much 
pruritus.  with  small  vrheals  and  considerable  hypenemia.  Mo8quit<)e8 
of  the  genus  Anopheles,  when  infected  with  malarial  protozoa,  transmit 
tbese  parasiteB  thruugh  the  skin  wound  (vide  "  Malakia/*  voL  vii.). 
SimiLirly  it  haa  re[u:nlly  been  demonstmt^d  that  filariasis  is  aoquired  by 
the  sting  of  moHijuitoes  (Low,  B.  M.  J.  1900,  i.  1456;  James,  Indian  Med. 
Gaz.  1900,  169;  Mansou  ;  Grassi  and  Noe,  etc.).  The  stings  of  gadjlus, 
wa»pB,  and  het^  vnrj  in  intensity  in  different  persons.  Bee  farmera  are 
often  notoriou8ly  insusceptiblc  to  the  sting  of  bces.  In  most  persons, 
however,  there  is  great  local  j»ain  and  burning,  followed  by  cedema,  whioh 
is  particularly  troubleaome  vvhen  the  sting  is  in  the  neighbourhood  of  the 
eye,  or  on  the  tongue  or  pharynx.  \Vhen  the  bitea  are  numerous,  or  when 
there  is  a  marked  8U8ceptibility,  there  may  be  faintness.  unconHciousness, 
und  death  from  cardiac  failure. 

La8tly,  reference  must  be  made  to  the  stings  of  the  harvest  bug  {Leptua 
autumnalis)  and  of  spiders,  though  these  arthropods  are  not  reaUy  insects. 

Sting^ing^  Plants. — Certain  species  ol  plants  are  furnished  with 
stingiug  bair:^  whi(-li  pri)jwt  from  the  Burface  of  their  Icavea,  and  which 
provide  the  plant  with  u  means  of  defenoe  against  the  attacks  of  herbivorous 
animalfl.  The  most  familiar  example8  of  plants  bearing  stinging  hairs 
are  the  common  European  nettles,  Urtica  urens,  and  Urtica  dioica ;  the 
stiogs  produced  by  the  Urtica  erenulata  of  India,  and  the  Urtica  stimulans 
of  Java  are  much  more  severa  In  addition  to  the  Urticac«de,  stinging  planta 
are  also  found  amongst  the  Malpighiacese,  Euphorbiacese,  Loasaceae,  etc 

In  the  nettle  each  stinging  hair  is  e8seutially  a  singlc  elongated  celL 
The  basal  part  of  the  hair  is  expanded  and  flexible,  the  main  part  of  the 
hair  tapers  gradually  towards  the  upper  or  free  brittle  end,  but  is  here 
agaiu  expanded  to  form  au  apical  knob.  Within  the  hair  is  a  lluid 
substance,  iu  which  formic  acid  and  probably  also  an  enzyme  are  pn^sent. 
AVhen  the  leaf  ia  handled,  the  apical  kuotj  of  each  stinging  hair  which  haa 
lieen  touched  is  broken  off,  the  sharp  point  of  the  broken  hair  i}euetrate8 
the  epideruiis,  and  the  lluid  coutents  of  the  hair  paes  into  the  skin. 

The  effects  resulting  from  the  woundiDg  of  the  skin  by  these  hairs  are 
the  oharacteristic  lesions  of  urticaria.  and  though  these  usually  take  the 
form  of  wheal8,  there  may  l)o  merely  hypenemia.  The  lesions  are  as  a 
nile  tranaient  in  nature,  localised  tu  the  )>art  which  haa  been  in  contact 
witti  the  leaf,  and  do  not  spread  to  distant  parts  of  the  skin.  Simultane- 
ouslj  with  the  appearance  of  the  cutaneous  lesions  there  is  locally  an 
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intense  tingling,  itx^hing,  or  pricking  sensation,  as  in  other  forms  of 
urticaria.  The  toxic  substance,  whether  H  be  the  formic  acid  or  a  spooial 
enzyme,  is  thouglit  to  act  directlv  upou  the  eudothelial  celi  wall  oi"  the 
capillaries  Id  the  true  fikia,  causing  dilatatiou  and  congestion  of  these 
capillariee,  8ub8equent  to  which  there  is  usuallj  exces8ive  transudation  of 
fluid  from  the  vessels,  resulting  in  the  formation  of  the  characteristic  vheals. 

Stomach  and  Duodenum,  Diseases  of. 
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Anatomv 

TirE  stomach  is  the  8onie\vhat  pear-sliaped  expan3ioa  of  the  alimentarj 
canal  coatinuous  with  the  guUet  imuiediately  after  that  tube  has  passed 
through  the  diaphragin.  It  occupies  the  upper  part  of  the  abdouiinal 
cavity  on  the  left  side,  Ijing  in  great  part  behiud  the  ribs,  the  larger  end 
reaching  aa  high  as  the  fourth  left  intercoatal  space  where  it  is  in  contact 
with  the  diapliragui,  wliich  8ei)anittia  it  from  the  heart,  and  the  lower  end 
(pjlorus)  \vhere  it  becomes  coutinuoua  with  the  duodenum,  Ijing  to  a 
variable  extent  tu  the  right  of  the  laiddle  line  according  to  the  degree  of 
disteuaion  of  the  organ.  The  general  directiou  of  the  viscus  is  tlierefore 
obliquely  downwarda  and  forwarda  from  left  to  right,  l>eing  about  10  to 
12  inehea  in  greatest  length  i  a  the  average  adult  male  when  moderately 
distended.  The  orifices  by  \vhich  it  communicates  with  the  cesophagua 
(cardiac)  and  with  the  duodenum  (pyloric)  are  from  3  to  5  inches  apart, 
and  situated  on  the  upper  or  srnaller  curvaturc,  m  that  the  left  portion  of 
tiie  organ  eunatituting  Uie  ftmdua  extenda  farlher  to  the  left  and  higher 
than  the  cardiac  opening,  which  lies  to  the  left  side  of  the  budy  of  the 
tenth  or  eleventh  dorsal  vertebra  outside  the  aorta,  the  pjloric  orifice  being 
lower  and  at  the  level  of  the  right  side  of  the  body  of  the  first  lumbar 
vertebra  nearor  to  the  nnterior  abdominnl  wall.  Inaamtich  as  the  ceso- 
phageal  opening  is  the  most  lixed  poiut  of  the  stomach,  and  the  pyIorus  is 
t'reely  niovable,  the  relative  positiona  of  these  openings  to  each  other,  from 
before  back,  is  subject  to  much  variation  with  the  state  of  fulness  of  the 
organ.  Whil8t  therefore  the  cardiac  orifice,  into  which  the  cesophaguB 
opena  somewhat  at  an  augle,  retaaius  fixed  in  poaition.  the  pyIorus,  which 
is  usuallj  juat  behind  the  anterior  edge  of  the  liver,  and  lies  dose  to  the 
right  of  the  median  plane,  1  to  2  inches  l»elow  the  ensiform  cartilage,  when  the 
stomach  is  empty,  mrty  be  found  2  or  ti  inches  to  the  right  \vhen  the  organ 
is  distended,  and  may  then  he  in  contact  with  the  abdominal  wall  immedi- 
ately  below  the  liver.     With  the  varying  diatension  of  the  stomach  the 
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anterior  and  poeterior  Biirfacee.  which  are  in  apposition  in  the  emptj  state, 
shift  in  pogition,  the  former  coming  to  be  directed  more  upvvards  instead  of 
fonvarda  as  the  organ  dilates,  with  corresponding  alteration  in  the  poeterior 
Burface,  the  viscus  rotating  Homevvhat  on  a  transverse  axis. 

The  relationa  of  the  Btomach  to  adjaceut  atructurea  are  as  followa:— 
The  upper  portion  of  the  anterior  surface,  along  the  lesser  curvature  and 
t^^irdia,  is  in  contact  with  the  under  surface  of  the  left  lobe  of  the  Uver; 
the  pyloric  third  of  the  lower  portion  of  the  same  surfoee  is  in  apposition 
\vitli  the  abdoiiiiaal  wali ;  whilst  the  remainder  of  the  surfiice,  as  well  as 
on  tlie  fundua  and  the  left  extreniity  of  the  post-erior  surface,  is  contiguous 
to  the  diaphragm ;  immedifttely  adjacent  to  tho  phrenio  area  lies  the 
intemal  Hurface  of  the  spleen,  and  adjoining  this  to  the  right,  the  left 
kiilney  and  suprarenal  ltody  uome  in  contact  with  the  posterior  Rurfacej 
iiiid  stili  farther  to  the  right,  reaching  froiu  the  spLeeu  to  the  pyloru8.  is 
tlie  punureaa;  the  splenic  Besure  of  the  colou  ahuta  on  the  middle  of  the 
hinder  aspect  of  the  greater  curvature ;  between  that  point  and  the  pyloric 
region  ia  the  meaocolii:  area,  the  transverse  mesocolon  sepiratiiig  the 
stomach  froiu  the  laat  part  of  the  duodenum  and  loUb  of  the  jejunum. 

The  most  important  aurface  relations.  in  addition  to  those  already  men- 
tioned,  are — the  o:!aophageiil  opening  nearly  corresponda  with  the  junction 
of  the  sevcnth  left  costal  c^irtilage  \vith  tlie  aternnm  from  4  to  5  inches 
froiu  the  surface ;  the  lowe8t  nonual  limit  of  the  greater  curvature  aliould 
not  be  below  a  line  drawn  i  h  incties  above  the  level  of  the  umbilicus,  and 
Vfheu  the  organ  is  empty  tlie  line  is  conaidenibIy  higher. 

The  nomial  capacitj  of  the  adtilt  male  atomach  may  be  as  much  as  three 
pints,  and  is  uaually  lesa.     The  weight  of  tlie  organ  is  about  4  i  oz. 

The  duodenum  ia  tlie  Krst  portion  of  the  iutestine  iutervoning  betweea 
the  Btomach  and  the  jejunuiu.     It  is  about  lU  to  12  inches  in  leugth  and 

2  to  2i  inches  in  diameter.  being  in  this  latter  respect  somewliat  larger  tlj^n 
the  rest  of  the  small  intestine.  It  forma  a  curve  of  a  shape  varying  with 
the  poflition  of  the  pyloru8,  with  the  eoncavity.  in  whieh  lies  the  head  of  the 

Sancreas,  directed  to  the  left  and  somevvhat  upvvards.  It  is  conveuientIy 
escribed  in  four  parts — the  first  bein;^  almost  horizontal  froni  left  to  right 
and  before  l»ack,  nioving  with  the  pyloru8,  and  eonBe^inent]y  l)eing  almnat 
directly  antero-poaterior  when  the  atomach  is  diatended  and  the  pyloniB 
is  moved  to  the  right.  Poateriorly  are  the  common  bile  duct,  the  purtal 
vein,  and  the  g*istro-duodenal  arterj.  The  secoiul  portion.  about  3  inches 
long,  extends  vcrtically  and  slightly  backward8  from  the  level  of  the  left 
side  of  the  lKxly  of  the  Hrst  luntl>ar  vertebra  close  under  the  neck  of  the 
gall-bladder  to  the  left  aide  of  tho  body  of  the  third  or  fourth  lumbar,  from 
which  it  ia  aeparated  by  the  vena  cava,  with  the  right  kidney  to  its  outer 
aide ;  in  front  are  the  under  aurface  of  the  liver.  and  l>elow  that  the  trans- 
verse colon  with  which  it  ia  connected  liy  tlie  transverse  mesocolon.  The 
third  pari.  \vhich  fonns  an  angular  curve  \vitli  the  foregoing,  and  is  2  to 

3  inches  long,  curves  tran5versely  and  8lightly  upwrtrd8  to  the  left  side  of 
the  aurta,  with  which  and  the  vena  oava  it  is  in  contact,  the  inferior 
mesenteric  vessels  passing  down  in  front  l>etween  it  and  the  tranverse  colon. 
and  the  bead  of  the  paDcreas  above.  The  last  two  inclies  of  ttie  duodenum, 
coDstituting  the  -fourth  part,  bends  upvvards  ou  the  left  side  of  the  aorta  to 
end  by  a  sharp  curve  forwards  in  the  jejunum,  I^hind  it  is  the  psoas 
muscle  and  sometimes  the  inner  edge  of  the  left  kidney;  in  front  is  the 
Btomach,  froin  \vhich  it  is  separated  by  the  transverse  mesocolon.  This  ter- 
minal part  of  the  duodenum,  howe ver  much  therestof  this  sectiouof  the  canal 
nuy  be  displaced,  maintaina  a  uniformly  fixed  poaition  owing  to  the  presence 
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of  a  muacuIo-fibrouB  band  which  attacbea  it  to  the  left  crus  of  tbe  diapliragm^' 
and  tbis  fixity  is  furtber  aided  by  the  post-peritoneal  counective  tissue. 

The  relation  of  these  ^iacera  to  the  peritoneum  is  of  importance  clin- 
icallj*.  Tbe  stomach,  except  immediatelj  behind  the  cardiac  orifice,  where 
it  ia  in  direct  contact  with  tbe  diapbragm,  is  completelj  enveloped  by  tbis 
membrane,  which  passes  ofif  the  smaller  curvature  to  the  under  aurface  of 
the  liver,  foriidng  the  gastro-hepatic  omentum.  and  from  the  greater^ 
curvature  to  form  the  anterior  part  of  tbe  great  omentum,  the  poaterioi 
Borface  of  the  stomach  thus  constituting  a  part  of  the  wall  of  the  h 
pentoneal  aac.  The  reflection  of  peritoneum  from  the  cardia  to  the 
phragm  is  knovrn  as  the  gastro-phrenic  ligameut,  and  that  which  pasi 
from  the  fundus  to  the  spleen,  in  which  run  the  splenio  vosseLs,  is  term( 
the  gastro-splenic  omentum.  In  contrast  to  this  arraugemeut  the  duo- 
denum  is  only  very  partially  covered,  the  posterior  surface  being  more  or  lesa 
clo8ely  connected  vrith  the  post-peritoneal  tissue  in  the  neighbourhood  of  the 
kidney8  and  large  vesaels,  and  with  the  head  of  the  pancreas.  The  left  side 
of  the  fourth  part  is  covered  by  peritoneum,  \vhich  there  forma  several  sniall 
foBsae  (duodeno-jejunal).  The  transverse  mesocolou  has  been  mentioned  as 
being  attached  to  tbe  anterior  surface  of  the  second,  third,  and  fourth  parts. 

Although  the  stomach  ordinarily  appears,  when  viewed  extemally,  as  a 
single  pjrriform  bag,  marked  off  at  the  pyloru8  by  a  circular  constrictioaj 
from  tbe  duodenum,  it  will  be  found  that  functionally  rej^arded  it  conaistS' 
of  two  parts,  a  cardiac  and  a  pyloric,  the  latter  being  much  the  smaller  and 
of  about  a  fourth  the  capacity  of  the  otber.  Occa8ionally  indicatious  of  a 
separation  by  the  appearance  of  a  slight  groove  on  one  or  both  curvaturcs, 
several  inchea  from  tbe  pyloru8,  and  Bometimes  a  thickening  (of  the 
muscular  coat)  may  be  felt  along  a  line  joining  these  grooves — pre-pyloric 
sphincter — and  a  deep  constrietion  is  now  and  then  seen,  due  to  tbe  con- 
traetion  of  the  muscular  tibres  in  this  situation,  8bowing  how  tbe  organ  is 
imperfcctly  divided  into  two  unequal  jKirtions,  a  condition  wbich  proV>ably 
obtains  to  a  greater  or  lesa  degree  during  the  process  of  gastric  digestion. 

As  seen  from  the  inside  the  surface  of  the  living  stomach  is  found  to 
of  a  deep  rose-red  colour,  an  appearance  which  is  quite  lost  after  death, 
being  replaced  by  an  a8by-grey  coloration  not  unfrequently  marked  \y] 
petechial  sj>ottt.  Uuleae  much  distended,  the  mucous  uiemhrane  is  tlirown 
into  numerous  folda  or  nigie,  caused  by  a  Tvrinkling  of  the  loosely  attached 
membrane  as  the  muscular  layers  contract.  These  rugte,  which  are  mainly 
diaposed  in  a  longitudinal  direction,  are  beat  marked  along  tbe  greater 
curvature  and  lesa  dietinct  towardB  the  pyIoru8.  The  pyloric  valve  or 
sphincter  is  formed  by  a  circular  fold  of  nmcous  membrane  coveriug  a 
special  thickening  of  the  circular  muscular  layer,  which  prcjects  into  the 
lumen  of  the  canal,  leaving  an  aperture  that  admits  the  linger,  and  ia 
capablt!  of  Leing  more  or  less  completely  cloaed.  The  inner  surface  of  the 
firet  couple  of  inches  or  so  of  the  duodenum  is  smcoth,  but  at  that  dis- 
tance  the  valvulas  conniventes  comnience,  becoming  large  and  of  regular, 
concentric  sbape  bejond  the  papilla  which  marks  the  common  entram 
of  the  hepatic  and  pancreatic  ductfi. 

Minute  Strni: ture.— The.  moet  important  features  in  the  structure  of  the 
gastro-duodenal  sectjon  of  the  alimentaTy  canal  as  bearing  on  disease  of 
theae  organa  refer  to  tbe  mucosa  and  the  disposition  of  the  musciilar  tissue. 

The  MUCOUS  MENniRANE  of  the  »tomnch  varies  in  thickiiess  with  the  distenjiion 
of  the  organ,  is  normall>-  tiiinnest  over  the  fundus,  and  is  covered  by  a  layer  of 
Tnlvmnar  rpitheUum^  which  sharply  comrnences  at  the  cardiac  orifice,  up  to  which 
in  thecesophftg^us  theepitheliuni  isstratified.    The  cella  have  no  striated  border 
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like  those  of  the  intestinea,  and  where  the  aurface  is  not  8ecrctory  the  cells  are 
more  tfrauular  in  their  deeper  parts,  and  clearer  U>wards  their  outer  pnrts,  this 
beitig  due  lo  iiiucigcii.  wliich  m  disohHrgud  during  digestion.  Lying  amung  the 
tapering  att&cUed  ends  o(  the  c-^Uk  are  sumil  round  or  oval  cells.  The  epithehuiu 
is  set  upOD  a  baaemcnt  membrane,  which  i^  coniposed  of  a  layer  uf  Hattened  cells ; 
and  the  mucosa  on  the  deeper  side  of  the  membrane  is  construot^  of  glands,  blood- 
ve8aelB,lymphatic4,andnervespAcked  inadelicat«stro!iiaof  cotuiectiveandadenoid 
tisaaes,  among  which  are  plain  muiicular  libre  cells.  Tlie  gland.s  are  of  the  tubular 
variety,  and  aro  mostlv  but  not  outiroly  Bubdivided  towards  their  closed  enda, 
lieiiig  dispoeed  verticairy  tu  the  free  surface  upon  which  they  open.  Two  kinda 
uf  glaiids  are  to  be  recogms(*d :  {a)  the  pyloric  glauds,  muat  uumuruus  towards  the 
pyloric  end,  open  on  the  surface  by  wiaer  mouths,  the  columnar  epilheliuni  being 
continued  some  distance  down  the  tubule,  fonning  the  duct  portion,  the  deeper 
portions  beiug  Uned  by  shorter,  more  cubical,  and  finely  graaular  nucleated  cells  ■ 
Ib)  the  cardiac  gland-s,  mure  aburidant  at  the  cardiac  extremity.  are  characterisea 
by  a  ahortor  diatance  (duct)  being  lined  by  the  columnar  celU  of  the  nurface, 
beyond  which  the  cells  are  like  the  distal  cells  of  the  pyluric  glands^  though  more 
coarscly  granular,  and  are  known  as  the  "principal"  or  "central"  celin.  Lying 
bere  and  there  among  tbese,  close  to  the  l^a&ement  membrane,  are  the  parietal  or 
**oxpitio"  cells,  which  are  much  darker  and  more  granular  in  the  prepared 
spocimen.  The  lunieu  of  these  glands  is  exceedinply  tine,  and  stili  finer  pro- 
longations  of  it  extend  between  the  lining  cells,  distinct  canalicular  notwurka 
surrounding  the  parietal  cells. 

In  t/i^  duofUnum  the  columnar  epithelium  at  once  assumes  a  striated  free 
border ;  the  ccUs  are  somewhat  shorter,  but  like  those  of  the  storoach  secrete 
mucus,  and  prcsont  after  discharge  of  the  same  the  characteristtc  "goblet  shape" 
appearance.  The  glands  met  with  are  (a)  the  crvpts  of  Liuberkiihn,  which  run 
throughout  the  intestine,  and  are  simple  tubular  uepressions  of  the  surfa^^e,  lined 
throughout  by  columnar  cWls  ;  (A)  Hruuner's  glands,  whii'h  are  pecuUar  to  the 
duodenum,  in  the  tirst  part  of  whieh  they  are  most  uumerous;  they  are  of  Ihe 
acino-tubular  variety,  and  are  more  deeply  placed  in  the  subraucosa,  reserabling  in 
Btructure  the  pvloric  glands  of  the  stomach.  Isolatod  masses  of  lymphoid  tissue 
— solitary  glands — aUo  occur  in  the  duodcnal  mucosa. 

Befddes  the  exten8ion  of  the  mucous  surface  of  the  duodenum  effected  by  the 
valvuln  connivent<^  the  membrane  is  beset  with  wi7/i,  which  are  minuto  processes 
elosely  arranged,  giving  a  chanicteristic  velvety  appearance,  and  conaist  of  the 
various  structural  elements  of  the  mucosa. 

The  subraucouB  coat  l>etwe«n  the  mucosa  and  the  muscular  layer8,  being separ- 
ated  from  the  fomier  by  the  muscularis  mucosie,  is  composed  of  loose  areolar  tissue, 
in  which  the  vessels  and  nerve.s  ramify  on  their  way  to  the  mucous  membrane. 

The  MU.scuLAR  (X)AT  of  the  stomach  consist«  of  aeveral  Iayer8  of  plain  fibre  cells 
arrange*!  somewhat  ditlerently  at  diHerent  jtarta  of  the  organ.  Most  externally 
the  l1br(^s  are  disposed  longitudinally,  and  continuous  with  those  of  the  guUet  pass 
chiel]y  along  the  curvatures  of  the  stomach^  being  much  less  distinct  over  the 
surfaces,  to  the  pylorus,  wliere  they  bleud  uith  tne  correspomliug  tibres  of  the 
duodenum.  The  middle  layer  of  libre^s  are  circular  in  direotion,  forming  a  complete 
invesiment  of  the  organ  from  fuiidus  to  pyloru8,  where  a  8peciAlIy  thickened 
bundle  forms  the  pyloric  sphincter.  The  most  internal  tibres  are  distributed 
obliquely  ovor  the  surfaoes  of  the  stomach,  uud  whilst  well  marked  over  the  fundus 
&carcely  reach  the  pyluric  end. 

In  the  duodenum,  as  in  the  rest  of  the  sraall  intestinea,  the  muscular  tissue 
forms  an  outer  longitudinal  and  an  inner  circular  layer,  the  latter  being  much  the 
thtcker.     No  extension  of  thLs  coat  into  the  valvulw  conniventes  takes  plače. 

ThoHEROUS  covERiNu,  which  is  couiplete^oralmost  so,  on  the  stomach,  and  only 
partial  over  the  duodenum,  allowirig  by  its  elasticity  the  varying  distension  of  the 
organs,  is  an  exceediiigly  lliin  liomogeneous  basement  membrane  upon  uhich  is  a 
lHyer  of  tlaltened  endothelium,  and  connected  by  areolar  tissue  with  the  subjacent 
coat.  VVhere  the  peritoneum  is  wanting  the  areolar  tissue  beoomes  continuous  with 
thejvist-peritoneal  connectivo  tissue. 

Vascular  Supplv.— Thfl  arterics  of  the  stomach  are  derived  from  the  three 
branches  of  the  ca-liac  axi8,  viz.  the  coronary  artery,  which  is  distributcl  orer 
both  nurfaces,  chietfy  toward8  the  cardiac  end  ;  the  right  gastro-eniploic  and  the 
pyloric  branclies  of  the  hepjitic  artery  supply  the  py]oric  end  of  tne  stomach  and 
the  right  part  of  the  gre-ater  curvature,  as  well  as  the  dutKlenum  ;  and  tlie  left 
gastro-epiploia  which  arises  from  the  sf>lenic  brancli  of  the  cn^liac  axis  ;  from 
thi«  vesael  the  randus  obtaina  its  sapply.    These  several  vessels  freely  communicate 
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tnen  irbarebj  the  food  k  coDverted 
niuble  for  abecrpcioii  directlv  or 
fnii  ths  iMinli)  mta  tfae  blood-onnent  It  is  in  some  me&sure 
bj^  and  m  m  nmtiagmaee  oi,  tbe  chnngeB  which  are  etfected  hy 
kme  9i  tihe  food  tekaš  is  nbaocbabte  nt  ooce,  vbilst  otber  con- 
I  sn  KimnaMB  of  aoiutian  in  the  elžmentarj  canal.  and  are  conse- 
qiMot]j  md^estule  The  digniibilitj  of  food  therefore  depends  on  the 
fndlitj  and  coeipJBlBuiMB  with  which  it  is  rednced  to  a  diffasible  state ;  it« 
BntritiTe  Tshie,  whieh  is  n  diSerent  matter,  being  in  proportion  to  its 
enitabilitj  fior  tiwmf i  f oart  i  nUki  and  metabolism. 

For  the  canjii^  oot  of  the  fonction  thoe  are  required  Tarioue  solvent 
jttices  to  deal  with  tbe  serernl  kinds  of  alimentarj  ptinciples,  some  arrange- 
ment  hj  whicb  theae  flnids  and  the  food  are  mixed  and  propelled,  and  an 
adequate  remoTal  of  the  digested  food-atufis  (digeeta),  an  acciiniulation  of 
which  interferes  with  the  proper  progresB  of  the  oigestiTe  changea.  Theee 
reqairements  are  met  (L)  tj  the  aliinentarj  canal,  which  is  a  tube  of  great 
length,  presenting  vahoiis  alterations  in  aize  and  aituation  in  its  courae, 
vvhich  allow  auch  opportunities  for  delay  in  the  progress  of  the  contents  as 
are  neceasarj  for  the  ethcient  action  of  the  solrenta;  (ii.)  hj  the  secretions 
of  the  aalivaij,  gastric,  pancreatic,  and  intestinal  glands,  which  are  ubund- 
antly  poured  into  the  canal ;  (iiL)  an  ertended  absorbent  eurface,  which  is 
fumiahed  by  the  mucous  uiembrane  \vith  its  vast  area  of  valviilaj  conni- 
ventea,  villi,  etc.,  where  the  blood  capillaries  and  lacteal  radioals  are  brought 
into  cloee  reUtion  with  the  digested  material :  (iv.)  a  suflicieut  blood  and 
lymph  8upply ;  and  (v.)  a  eontrolling  and  co-ordinating  nervous  mechauism, 
vvhich  is  derived  from  the  cerebro-spinal  and  sjmpathetic  sistema,  as  well  as 
an  intrinaic  arrangement  of  gauglia  and  fibres. 

With  one  section  alone,  viz.  the  stomach  and  duodenum,  is  this  article 
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concemed,  but,  preoeded  an  gostric  digestion  is  bj  those  changes  which 
should  bc  effected  in  the  mouth,  its  relation  to  theni  haa  to  be  borne  in 
luind.  It  bas  also  to  be  remembered  that  the  stomach  is  not  an  indispens- 
able  organ.  Several  caaea  of  its  total  extirpation  have  now  been  recorded. 
the  patienta  coniploteIy  reoovering,  and  some  at  least  boing  able  to  return 
to  au  ordiuary  diet,  with  the  uiaintenauce  of  complete  uitrogeuoua  equiii- 
brium  and  gain  of  weight.  On  the  whoIe,  gaatric  digeation  is  in  the  main 
preparatorv  to  the  more  exteDKive  and  elaborate  changes  wbich  take  plače 
in  tho  intestines,  vlierc  also  the  greator  amount  of  absorption  of  the  digesta 
occurs.  The  subject  of  normal  digestion  haa  been  so  fullj  treated  (see 
articles  "  Diet/'  "  Digestion  and  Metabolism,"  vol.  ii.)  that  it  is  suilicient 
bere  brietlj  to  indicate  the  main  features  of  the  procesa,  bo  far  as  the 
stomach  and  duodennm  are  coucerned,  as  a  basis  for  the  conaideration  of 
disturbauccB  uf  tlie  fuuction  (indigestion  or  djapepsia)  and  of  diseases  of 
the  organ«  involved. 

Clearly  the  first  conaideration  in  respect  to  digestion  is  the  food,  its 
nature  and  character,  more  particularlj  the  quantity  and  its  apportionment 
into  properly  reguLited  meals  at  siiitable  intervala;  the  state  of  mechanical 
subdivision  as  etlected  by  cooking,  maatication,  eto.,  in  w)iifh  it  is  preseuted 
to  the  gastric  mucosa ;  its  free<lom  or  otherwise  from  phy8icitlly  injurious 
or  poisonous  constituents ;  and  lastly,  its  nutritive  composition,  containiug. 
that  is,  the  m^edfiil  proj»ortion  of  the  sevenil  alituentary  priuciplea. 

From  the  aspect  of  gastric  secretion  there  is  required  for  a  normal 
digestion  a  sutlicient  quantity  of  the  fluid.  with  no  deficiency  and  no  great 
6X0688  of  hydrochloric  acid  (•!  to  '25  per  cent),  poured  into  the  stomach 
when  food  is  there  and  not  in  the  iiitervals  when  the  organ  is  empty, 
which  partly  cotubines  with  the  proteitls  present  and  in  part  (not  more 
than  1  per  1000)  remains  free.  By  this  agent,  combined  with  {>epsin,  the 
proteids  are  chiefly  digested  and  passed  on  into  the  intestines  aa  albumosea 
and  peptonea  The  chief  proteid  of  milk  caseinogen  is  coagulated  and  con- 
verted  into  casein  by  a  special  enzyme  (rennin),  and  is  afterwards  peptouised 
by  the  pepain  and  hydnx:hloric  acid. 

TI)e  digestion  of  the  starch  elementa  of  the  food  which  has  beeu  com- 
menced  by  the  ptyalin  of  the  šaliva  ia  arreated  by  the  free  hydrochloric 
acid,  and  hence  an  exce8a  of  meat  food  in  a  meal  gives  a  better  chance  to 
the  continued  digestion  of  the  fariuaceous  food  in  the  stomach  by  uaing  up 
the  acid,  whilBt  au  ezcess  of  starches  or  siigars  diminishes  the  opportuaity 
of  their  conversion.  Further.  the  normal  lactic.  acetic,  and  other  bacterial 
fermcntations  which  take  plače  in  the  stomach  in  the  carbobydrate  food- 
Btulfs  ]«irtially  increase  after  the  middle  period  of  giustric  digestion,  but 
are  normally  held  in  check  by  the  free  hydrochloric  acid  present,  whil8t 
a  deHciency  of  this  material  or  a  great  exce8s  of  carbohydratea  leads  to  the 
formation  of  i]nduequantitie8  of  the  organic  acids. 

The  neutml  fabs  of  the  food  ordinarily  undergo  but  little  change  beyond 
being  melted  in  the  stomach,  only  a  sligbt  decomposition  and  liberation  of 
fatty  ficida,  ixt8sibly  due  to  bacterial  agencv.  Hence  portions  of  meat  or  other 
substances,  thatmight  be  sati8ffictorily  dealt  with  in  the  mouth  or  stomach, 
may  jmiss  on  uudigested  if  coated  with  a  laver  of  fat  such  as  melted  butter. 

The  varioua  salta,  phosphatea,  carbonates,  malates,  and  other  inorganic 
oompounds  occurring  in  the  food  undergo  some  decomposition  due  to  gastric 
juice,  the  hydrochloric  acid  of  which  is  derived  from  the  sodium  chloridea. 
Eiceaaive  quantities  of  some  of  these  substancee  are  apt  prejudiciallj  to 
aOect  the  activity  of  the  gastric  secretion. 

The  mutual  iuterference  of  the  aeveral  alimentary  constitueuts  in  the 
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fbr  tbe  cfident  performanoe  of  theae  motor  and  aecretor}'  procesaes  it  is 
obnove  that  a  eatisfactoij  state  of  general  nutriticm,  an  unimpeded  and 
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adequate  blood-8upply,  and  even  more  especiallj  a  healtliy  and  undisturbed 
uervuua  control,  are  esaeutiaL  K\ertiou,  whel!ier  luental  or  bociilj,  dirt^ctlj 
after  a  ineal,  is  apt  to  be  Imrmful,  probablj  hj  interft^riug  with  the 
requi8ite  blood-8Upply.  The  same  may  bo  said  for  sleep  iinder  like  circiim- 
stancBs.  It  is  also  deairable  that  the  digesta  should  be  gut  rid  of  withuut 
delay.  aud  bhis  is  done.  as  deachbed.  by  the  propnlAion  of  theni  into  the  duo- 
denum«  Ibr  as  a  rule  very  little  absorption  takea  plače  by  the  gastric  mucous 
membrane,  although  some  salts,  BUgars.  peptoues,  and  alcohol  do  enter  the 
blood  from  the  stomach,  especially  the  last  named.  In  this  restricted 
absorptive  capacity  ol*  tlie  organ  may  be  seen  a  protection  to  the  body 
generally,  supplementary  to  tlie  further  protective  po\ver  exercised  by  the 
germiuidal  action  of  its  secretion.  The  absorptive  power  of  the  stomach  is, 
nowever,  of  some  value,  as  indicated  by  the  erperiments  of  Heidenhain, 
which  go  to  shovv  that  the  efficLency  of  the  gastric  aocrction  is  partly 
dependeut  ou  materiala  absorbed  at  the  commencemeut  of  digestion.  In 
tbe  duodenum,  or  at  ali  events  in  its  lower  part  where  the  villi  and  valvulse 
coDniventes  are  well  developed,  a  greater  range  of  absorption  most  prububly 
takes  plaoe. 

There  is  a  fuuction  of  the  stomach  of  whiGh  but  Lttle  is  pOBitively 
known,  and  stili  less  what  share  it  may  take.  if  any,  iu  normal  digestion, 
and  that  is  ita  excretory  puwer.  Varioua  substances,  for  the  most  part 
t4>xic,Huch  as  antimony,  muq)hiti,  toxaIbuimu8,  and  toxalbumose8,  have  been 
known  to  pasa  from  the  blood-vessels  of  the  stomach  into  the  organ,  and 
then  to  produce  their  poisonous  effectB  by  local  iiTitatiou  or  by  re-absorp- 
tion. 

La8tly  may  be  mentioned  the  fact  that  in  the  healtby  state  the 
activities  of  the  stomach  and  duodeuam  are  oarried  on  vvithout  conacious 
sensation  to  the  individual  The  healthy  apj)etite  appears  in  great  measuro 
to  be  connected  with  the  condition  of  the  stomach  and  is  uTlayed  by  the 
taking  of  auflicient  food.  But  it  is  not  a  mere  que8tion  of  the  stomach 
being  empty  or  fuH,  aiuce  there  may  be  anorcxia  when  the  ^iscus  is  quite 
empty  but  the  mucosa  is  unhealthy,  or  tlie  desire  for  food  may  quick]y 
follow  a  full  meaL  Even  more  than  with  many  other  of  the  bodily  func- 
tions,  the  influenoe  of  habit  is  potent  in  modifying  the  proccsses  of  digestion 
within  limits  that  are  not  detrimental  to  the  individuars  well-being. 


Diseaaes  of  the  Stomach  and  of  the  Duodenum 

In  entering  upou  a  consideration  of  the  diseases  of  these  organs  it  is 
nece88ary  to  remember  that  tliere  aa*  tvro  groupa  of  morbid  conditious  met 
with,  wluch  are  more  or  less  iudepeudeut,  at  least  iu  origin,  though  con- 
8tantly  associated  and  to  be  investigated  from  difTeTent  standpoints  and  by 
diiferent  methods.  On  the  one  haud  are  structural  diseases  of  the  organs, 
such  as  ulcer.  intlammation,  new  growths.  etc,  vvhether  primary  in  occur- 
rence  or  determined  by  malnutrition  of  the  body  generally  or  by  special 
diseftse  of  other  parts,  and  characterised  by  certain  aigns  and  8ymptom8, 
local  and  remote,  from  which  the  nature  of  the  leaion  may  be  inferred.  In 
connection  with  such  diseases  the  digestive  process,  as  carried  out  in  the 
stomach  or  duodenum,  will  be  likely  to  sufler  more  or  less  as  the  motor  and 
8ecretory  functions  of  the  organa  are  interfered  with  by  the  morbid  cbangea 
thereia  On  the  other  hand  are  perversions  of  digestion  arising  for  the 
most  part  iudependently  of  previous  structiiral  chauge  in  the  organa,  and 
attributablc  in  the  hrst  plače  to  tho  qualities  of  the  ingesta  or  the  mode  in 
which  they  are  presented  to  the  stomach  from  the  mouth,  to  imperfections 
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in  the  compoeition  or  quality  of  the  gaatric  or  duodenal  setiretions,  to 
inefficicut  or  exce8sive  motility  of  the  stomach,  to  nervous  disturbaac^s,  or 
to  other  iuterierences  with  digestion  that  may  be,  primarilj  at  leafit,  due  to 
cauaes  apart  from  the  organs  immediatelj  concerned.  At  the  same  tlme 
it  must  be  adniitted  that  the  maintenance  or  constant  repetition  of  euch 
conditions  maj  l>e  the  determining  factore  in  the  production  of  Btructural 
diseafie  of  the  stomach  or  bowl3.  la  approaching  the  subject  of  atomach 
diaease,  therefore,  the  diference  between  gastro-duodenal  indigestion  or 
djspepsia,  and  definite  Btructural  lesions  of  the  organa,  must  to  some  extent 
be  kept  iu  mind,  in  the  pro|x'.r  analjsis  of  the  sjmptonis  preaented  and  in 
the  purauance  of  treatment. 

A  further  general  observation  appears  desirable.  Whilfl>  it  is  the 
diseases  of  the  stomach  and  duodeuum  and  perveraiona  of  their  functions 
that  will  be  here  describfd,  the  cliuical  nee4:8Hity  for  their  oonaideration  in 
relation  to  other  organs  and  other  functions  canuot  be  too  8trougly  iusisted 
upon,  and  especiany  for  the  furmation  of  a  prognoais  and  of  a  rational  thera- 
peutic  plan.  A  too  restricted  view  of  gastro-duodenal  disBase,  as  indeed  of 
any  other  organ,  will  be  likely  to  furnish  a  verv  imperfect  conception  of  the 
čase  aa  a  whole,  though  thia  ia  difficult  to  avoid  iu  the  conditions  imposed 
by  a  deecnptive  arbicle  of  limited  extent. 


General  Etiologv 

Aifections  of  the  stomach  are  amongst  the  commonest  of  maladies.  So 
closely  associated  are  its  functions  with  othera,  that  few  diseases,  whether 
acute  or  chronic.  are  not  sooner  or  later  complicated  by  gastric  disturbance. 
Certain  circumstances,  however,  would  seem  tooonfer  a  special  liabilityr  and 
80  far  may  be  regarded  its  predisposing  caus*:;«,  as  others  are  more  8urely 
responsible  for  the  actual  determiuation  of  gastro-duodenal  diseaae  (exciting 
causes). 

HeTedity. — ^How  far  any  disease  of  the  organa  under  oonaideration  can 
be  said  to  bti  the  reault  of  hereditary  inHuence  is  exceedingly  doubtful. 
Not  infrequeatly.  however,  definite  structural  disease  may  develop  in  sevei^ 
members  of  a  family  in  the  same  or  succeeding  generations  as  to  suggest 
an  explanation  of  thia  kind.  Dr.  Dreschfeld  (Allbntts  Sydem  of  Afedunne, 
voL  iii.  p.  520)  has  reoorded  eight  examplea  of  gusLric  ulcer  thue  occurring. 
Stili  more  numeroua  are  the  ciLses  of  caucer  of  the  stomach,  with  a  fauiily 
hiBtory  of  malignant  disease — 14  jier  cjent  in  1744  cases  as  detenuined  by 
Welch — and  commonest  of  ali  is  the  esistence  of  a  "weak  digestion" 
iu  parent  and  cbild.  DyapepBia  of  neurotic  causation  seems  specially 
liable  to  be  transmitted.  Notwithstandiug  the  ligures  that  can  be  adduced 
in  Bupport  of  this  view,  it  is  doubtful  whetlier,  when  not  merely  coincidence, 
they  are  anything  more  than  an  expre88ion  of  the  hereditary  transmission 
of  a  tendeucy  due  to  a  deterioruted  reaisting  power  on  the  part  of  the 
tisaues  concerned,  and  re<|uiriug  for  tlie  development  of  the  malady  a 
special  excitant,  such  aa  memberg  of  the  same  fauiily  are  likely  to  be 
eiposed  to,  whether  this  be  habit  of  life,  diet,  or  the  like. 

Age,  aa  intlnencing  the  incidence  of  gastro-duodenal  diBease,  is  un- 
doubtedly  potent.  Acute  catarrhal  aHiicLion«  are  of  great  fre(juency  at  ali 
ages,  and  children  and  infants  are  e8pecially  prone  to  fiufi*er,  the  conditions 
being  determined  by  couiparatively  elight  causes,  but  it  ia  to  be  noted  that 
in  such  oases  the  intiv^tine  sharea  in  the  catarrh  more  frequently  than  in 
later  life.  The  graver  oondition  of  phlegmonous  gastritis  is  seldom  met  with 
except  in  adults,  and  tlie  same  aleo  with  cirrhosis  ventriculi.     Ulcer  of  the 
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stomacb  is  much  more  common  between  tlie  ages  uf  fifteen  and  thirtj  than 
at  other  perioda,  whilHt  a  aimilar  lesiou  of  the  duodenum  tends  to  occur 
later,  viz.  hom  thirty-tive  to  forty.  it'  casea  following  on  burna  be  excluded. 
Very  ran;ly  such  ulcera  have  been  seeu  in  both  eituations  in  infants,  and 
especiallj  tho8e  born  in  diflicult  labours,  auggesting  the  probabilitj  in  theae 
cases  ol'  local  hieinorrhages  iuto  the  mucosa  and  sub8equent  uecroeiB 
rej^ulting  therefroui. 

The  greater  number  of  cases  of  carcinoma  ventriculi  are  met  with 
between  the  ages  of  fifty  and  8ixty,  and  very  few  are  seen  before  thirty. 
although  Dr.  N.  Moore  records  a  čase  in  a  giri  aged  thirteen,  and  Dre.  Oaler 
and  M'Crae  have  collected  the  accounts  of  thirteen  casea  between  the  ages 
of  ten  and  twenty.  A  weU-authenticated  caae  of  a  cylindrical-ceired 
carcinoma  in  an  infant  under  a  nionth  oKl,  probably  congenital,  waa 
described  by  Culling\vorth  {Brit.  Med.  Jour.  1877,  ii.  p.  253).  Sareoma  of 
the  stomach,  which  is  much  rarer.  has  been  knowB  in  aeveral  cases  to  have 
occurred  under  twenty. 

Some  curious  but  unexplained  differences  eiiat  in  the  5ex  incidence  of 
gastric  and  duodeual  disease,  the  most  remarkable  being  in  connection  with 
the  6o-called  peptic  ulcer,  which  occurs  with  more  than  three  timea  the 
fre/iuency  in  young  females  than  it  does  in  males  when  situated  in  the 
Btomach,  but  thrice  aa  often  in  middle-aged  males  as  in  vromen  when 
located  in  the  duodenum,  except  as  the  8equence  of  burna,  when  the 
greater  number  is  in  females.  In  the  much  rarer  affection,  phlegmonous 
gaatritis,  the  pre[>onderance  in  males  is  very  marked.  The  frequency  of 
malignant  disease  in  the  stomach  is  somevvhat  greacer  in  males,  and  much 
more  so  when  the  duodenum  is  the  seat  of  the  gro\vth.  It  m  diiticult 
to  explain  these  facts  in  any  essential  proclivity  in  either  8ex,  and  in  other 
maladies  of  the  stomach — catarrh,  dilatation,  chronic  congestion,  cirrhoais, 
etc. — no  such  difierences  are  to  he  found. 

The  prediapofiing  effect  of  the  nervous  temperament  is  seen  ratber  in 
the  very  im]>ortant  pari  it  t^ikes  in  determiniug  indige^tion,  than  in  the 
actual  causation  of  stnictural  disease  of  the  organs  concerued,  thuugh  even 
here  its  influence  cannot  be  regarded  as  altogether  wanting,  The  most 
obstinate  disturbances  of  gastrio  uiotllity  or  secretion  are  in  many  cases 
BoLely  to  be  attributed  to  a  neurotic  temperament,  and  peraist  in  spite  of 
the  most  careful  regulation  of  the  other  factors  concemed  in  digestion. 

Here  may  be  mentioned  the  peculiar  idio8yncrafiie8  exhibited  by  certain 
individuals  in  respect  to  certain  articles  of  food.  which  to  the  majority  are 
hurmless  or  even  benoficial,  but  to  them  are  p08itively  jMjisonous.  Ainong 
such  are  tish,  ahell-tish,  vinegar,  etc.  The  undue  8U8ceptibility  of  some 
persons  to  gastric  disturbance  from  emotional  or  reflex  causes  may  be 
referred  to. 

Hace,  oeeupation,  se^son,  and  dinuite  exert  such  influence  aa  they  do 
in  the  causation  of  structural  dise.ase  or  functional  disturlmnce  of  the 
stomach  and  duodenum,  leas  by  any  direct  effect,  than  indirectly  by  affecting 
the  general  health,  the  character  of  the  food,  and  other  such  circumstancea 

Among  the  immediate  or  exciting  cmises  of  diseases  of  the  stomach  and 
duodenum,  by  far  the  most  important  are  errora  connected  with  the 
ingesta,  and  of  these  e8pecially  the  food.  Kow  the  food  may  be  regarded 
aa  acting  as  a  determinant  of  gastric  disease  in  two  wayB,  Beparately  or 
combined :  either  by  its  direct  action  on  the  mucous  membrane  in  virtue  of 
its  physical,  thcmial,  chemical,  or  toxic  cbaracters,  or  when,  from  its  quality 
or  quantity,  or  from  imperfeetiona  in  the  digestive  capacity  (secretor)'  or 
motor  or  both)  on   the  part  of  the  individual,  the  food  is  improperly 
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digeatedj  aad  thereby  becomes  an  irritant  to  the  mucoea,  setting  np  a 
vaiyiag  degree  of  catarrh.  AVithin  the  former  categorj'  may  be  enuiner- 
ated  a  diet  containing  an  undue  proportion  of  mecbauically  irritaling 
particles  suoh  as  seeds,  fibros^  etc. ;  food  that  is  too  hot  or  too  cold,  or  that 
is  too  acid,  as  vinegar,  pickles,  or  with  an  exce6s  of  pungeut  coudiiuenta  aa 
pepper ;  the  habitual  taking  of  a  large  quantity  of  salt  bas  been  knowu  to 
be  provocative  of  gastric  disturbance,  whil8t  a  salt-free  dietary  is  also 
harmful.  Or  the  food  may  be  actuallj  poisonous  from  changea  that  have 
talcen  plače  in  it,  producing  ptomaines  and  toxic  albumoaea.  Tlie  njal- 
digeatiou  of  food  and  consequGnt  gastric  affection  maj  be  due  priniarilj 
to  the  food  itself,  or  to  some  digestive  imperfection  originating  apart  from 
the  stomach  itself,  such  as  a  nervous  disturbance  of  its  8ecretory  or  motor 
functions.  A  bulk  of  food  bejond  that  w!nch  the  organ  can  satiafactorilj 
deal  with,  masses  of  food  inadequately  masticated  or  divided,  portions  of 
meat  or  other  nitrogenoua  substances  enveloped  in  a  coating  of  grea8y 
sauce,  an  undue  amount  of  sugar,  fats,  or  alcohol,  leading  to  lactic,  butyric 
and  other  fermentative  changos  which  give  rise  to  irritating  substances,  will 
ali  tend  so  to  aUect  the  Uuiug  membrane  of  the  stomach  as  to  establish  a 
gastritis,  temporary  though  it  be,  and  are  much  aided  by  any  circum- 
stances  which  delay  the  passage  onwards  of  the  stomach  contents.  Obvioualj, 
general  states  of  ill  health,  auch  as  anicmia,  chronic  renal  disease,  nervous 
exhauatiou,  metital,  emotional,  aud  bodily  fatigue,  will,  by  interferiug  with 
the  proper  secretion  and  motility  of  the  stomach  bring  about  indigestion, 
and  thus  favour  the  development  of  a  gastric  oatarrh  if  not  of  other 
morbid  afcates.  Too  much  tluid  at  or  directly  after  meals  may  interfere 
with  digastion  by  its  dilueut  eflect  on  the  gastric  juice.  Too  littlo  fluid 
may  be  also  detrimeutal.  The  takiiig  of  food,  however  good  in  itself,  ab 
too  frequent  intervals,  interfering  with  the  digestion  and  removal  of  what 
is  in  the  stomach,  is  another  cause  of  dyapep3ia,  although  habit  in  Lhia  as 
in  other  caaeH  often  diminiabes  its  ill  efibcts. 

Most  varied  are  th«  toxic  mihstaTices  that  may  gain  entrance  vritb  the 
food,  although  they  are  in  no  sense  a  part  of  it,  but  merely  accidental 
accompauimeuts,  Among  the  most  important  are  micro-organisms,  many 
harmless,  some  pathogenetic.  The  antlseptic  power  of  tho  hydroohloric  acid 
of  the  gastric  juice  renders  by  far  the  larger  proportion  of  them  inert, 
but  in  the  absence  of  this  agent  from  the  stomach,  whether  from  a 
deficient  secretion  or  in  the  intervals  when  the  stomach  is  empty,  such 
orgauisma  find  an  opportunity  for  their  development  and  the  production  of 
their  injurioua  effects.  In  this  way  persistent  auppurative  oonditions  in 
the  inouth  and  pharynjc,  carious  teeth.  aud  the  food  and  other  accumula- 
tiona  which  coUect  under  ill-fitting  dental  plates,  etc,  may,  by  the  constantlj 
8\vallo\ved  pyogeEic  microbes  become  a  serious  and  often  unsuspected  cause 
of  gastric  disturbance,  by  the  setting  up  of  a  tveptic  catarrh. 

Another  gi*oup  of  toxic  subatancea  are  the  metallic  poisons  with  whioh 
the  food  may  be  contauiinated,  such  as  lead,  arsenic,  and  copper.  The 
cumuLative  efifect  of  minute  quantitie8  of  such  substances  con8tantly  taken 
leails  sooner  or  latcr  to  gastric.  or  gastro-inteatinal  intlammation.  Alcohol, 
especially  apart  from  food  and  i  d  the  form  of  apirits,  is  a  pot-ent  factor  in 
diseases  of  the  stomach,  l>oth  acute  and  chronic,  and  appears  reaponsible  for 
favouring  the  incidence  of  some  morbid  states  by  the  effect  that  it  bas  in 
impairing  the  digestion  as  well  as  by  its  dcstruotive  action  on  the  walls  of 
the  viscus. 

Tliti  injurioua  results  of  ioounds,  blow8,  or  severe  compression,  of  articles 
8wal]owed,  such  as  pins,  bones,  etc.,  or  of  corrosive  tiuids,  are  as  obvious  aa 
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thej  are  seldom  met  with,  the  last  named  alone  having  any  special  beoring 
on  the  production  of  stomach  disease. 

An  occaaionul  cause  of  gastric  derangement  is  a  general  adhtsion  of  the 
organ,  as  the  result  of  previoua  peritonitis,  to  neighbouring  parta.  Tlie 
peristaltic  movements  may  thua  be  considerablj  interfered  with,  and  a  very 
palnfiil  dy8i>epaia  ensue,  Icading  in  turn  to  a  chronic  affeotion  of  the 
mucoua  iut;uibmnc.  Similar  eiTeota  folIow  displacetneuts  of  tho  organ,  and 
especiallj  abnormal  diatenaion  of  it.  Theae  conditiona  may  ali  be  auppoaed 
to  act  chietly  by  delaying  the  adequate  romoval  into  the  inU-etine  of  the 
atomach  conteuta,  and  thus  favonring  fermentations  and  fonnation  of 
irritant  subatances,  the  continued  effect  of  which  ia  the  eatablishment  of  a 
gastritia. 

The  gaatric  secretion.  and  particularly  when  its  acidity  is  increased,  as 
irequently  occura,  ia  itaeli'  responsible  for  certain  morbid  statea  by  exerting 
a  digeslive  action  on  limited  areas  of  the  atomach  wallfi,  t!»e  vitality  of 
wbich  has  been  impaired  by  mechanical  dainage,  by  degeneration,  by 
obstructed  circulation,  or  by  other  conditiona  of  diseaae.  It  is  tliis  which 
is  undoubtedly  the  in(«t  potcnt  factor  in  the  production  of  gaatric  ulcer. 

LesB  often,  but  stili  with  a  frequency  greater  than  is  probably  supposed, 
the  causation  of  a  stomach  atliection  ia  to  be  found  in  irritating  or  toxic 
bodies,  svich  as  albumoses,  excreted  by  the  mucous  membrane.  Kiich  aub- 
stances  may  conceivab]y  have  been  formed  and  absorbed  lower  dowu  in  the 
alimentary  canal,  and  8ub8equently  excreted  hy  the  stomach,  or  thcy  may 
have  originated  in  perverted  tisnuc  metaboliam.  In  this  way  the  gaatrio 
8ymptomB  in  irregular  gout  may  U*  explaiued,  though  a  precipitation  of 
GryBtalIine  sodium  biurate  in  the  stomach  coats  has  also  been  held  to  accoiint 
for  them.  The  association  of  duodenal,  and  less  often  gastric.  ulcer  with 
ejctensive  cutaneous  burna  has  lieeri  supposed  to  be  due  to  poisonous  bodiea 
formed  at  the  seat  of  iujury  and  eliiiiiuated  by  the  bile.causiug  a  duodenitis 
with  ulceration. 

The  intluence  of  cold  and  damp  in  the  causatinn  of  gastric  and  gastro- 
intestinal  catarrh  is  undoubtcd,  and  especiully  in  infants  and  childreu, 
whose  alimentary  mucoua  membrane  is  quite  aa  likely,  if  not  more  so,  to  be 
affected  as  their  respiratory  surface.  Individual  procli%*ity  in  this  direction 
ia  often  to  be  notici  among  adults,  with  whom  changes  in  the  weather  are 
apt  to  be  marked  by  gastric  indigestion,  diarrhcea,  etc. ;  and  the  iuten- 
Blfying  efiect  of  cold  and  \vet  upon  an  exiBting  chronic  eatarrh  is  well 
known.  The  exact  pathogeny  of  these  climatic  states  is  stili  uncertain, 
but  a  disturbauce  of  the  circulation.  with  engorgement  of  the  portal  area, 
seems  to  be  an  important  factor ;  whether  special  poisons  are  formed  by  the 
altered  vaacularity  of  »kin  and  visc^ra  is  unknown,  or  whether  the  congeation 
6imply  renders  the  mucous  membranes  more  susceptible  to  ever  preseut 
injurious  influences. 

ETtreme  hmt  appeara  to  act  by  the  general  eshaustion  it  tends  to 
produce,  rather  than  by  any  direct  efTect  on  the  stomach. 

Sfcondart/  to  other  Biseases. —There  is  Bcaroely  auy  bodiIy  ailment,  how- 
ever  slight  or  however  severe,  that  does  not  tend  sooner  or  later  to  interfere 
with  the  digestive  function,  be  it  only  a  transient  impairment  of  appetite  or 
a  lasting  state  of  catarrhal  disturbance.  Space  forbids  more  than  a  reference 
to  the  cbief  groups  of  disaase. 

Indigestion  and  severe  gastric  catarrh  is  the  usual  accompaniment  of  an 
infective  disease,  at  least  diuing  its  acute  atage.  and  this  has  been  attributed 
to  an  eliminative  eCTort  on  the  part  of  the  gastro-intestinal  mucosa  to  get 
rid  of  toxiG  Bubstances  formed.     An  eztreme  ezample  of  this  is  typhoid 
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fever,  thoiigh  the  Btomach  seldoni  exhibit8  uloeratioD,  and  the  duodenum 
verj  rarelj. 

A  fainily  historj  of  tuberculosis  has  been  met  mth  in  a  conaiderable 
proportion  of  cases  of  gastric  cancer,  and  in  inany  post-niortem  examiiiations 
of  thia  diaease  retrograde  tul)ercle  has  been  found  hj  Dra.  Kingston  Fowler 
and  Martin. 

As  might  be  expected,  an  imperfect  digestion  frequentl7  complicates 
general  states  of  malnutrition,  sucb  as  cbloroais  and  other  severe  blood 
aflections,  rickets,  obesitj,  maliguant  disease  outside  the  alimentarj  tract, 
H^^philis,  etc.  The  perverbed  metabolism  which  in  varioua  way8  charuoterises 
these  maladies  affects  the  structiires  of  the  gastro-inteetinal  canal,  and  witb 
that  it  may  be  aupposed  the  completeness  of  their  functional  activitj.  and 
hence  indigestion. 

Verj  niarked  are  the  gastro-intestinal  derangements  that  are  afisociated 
with  obstructed  portal  ciroulation,  wliether  bhis  be  due  to  bepatic  disease  or 
to  morbua  cordis,  aud  very  obvious  digeative  iniprovement  mH  often  follow 
a  relief  of  the  congeated  vessels. 

Aiieotioiis  of  the  stomach  8eoondary  to  diseaaes  of  the  re8piratoiy  tract 
are  not  infrequent.  Vomiting  is  a  conimon  8equence  of  severe  coughing. 
Gastric  catarrh  niay  be  set  up  by  the  exposure  which  has  brought  al>out  a 
bronchitis,  aud  the  stomaeh  may  with  the  lungs  exhibit  the  eRecta  of 
pneumcKKKHiici  infecbiorj.  Tuberciilous  diseaHo  f>f  the  alinientary  tract  has 
been  attributed  ta  the  BWallowiiig  of  Hputum  froui  plilhinlcal  luugs. 

Heference  has  already  been  made  to  the  dependence  of  gastritis,  and  it 
may  be  added  of  other  affectionB,  upon  mal-excretion  from  renal  disease. 

Tlie  relationahip  of  nervous  maladies  to  functional  derangements  of  the 
Htoiuach  Ib  rather  to  be  seen  in  those  oases  where  pain  is  a  marked  feature, 
or  in  other  affections  of  the  higher  brain  povvers,  nervous  exhai]stion, 
emotional  outbursts.  hy8teria,  neurasthenia,  or  uental  perversious.  The 
influence  of  these  conditions  upon  appetite  and  digestion  are  well  established. 
and  the  nervous  temperament,  even  \vithin  a  range  consistent  with  health, 
has  been  ineutioned  as  t!ie  cause  for  a  large  proportion  of  dy8peptic  con- 
ditions, preaumably  by  impairing  the  nerve  control  of  the  gastro-intestinal 
secretion  and  motility.  The  violent  attacks  known  as  gastric  crises  which 
occur  in  the  courae  of  talxiw  dorsalis  claini  a  more  obvious  structural  change 
in  the  nerve  centrea  for  their  causation.  The  vomiting  in  certain  cerebm 
diseases  come  within  the  same  category. 

La8tly  may  be  mentioned,  among  the  causes  of  diseases  of  the  stomach 
and  duodenum,  aflections  of  those  organa  themselves  which  stand  in  a 
primary  relationahip  to  other  niorbid  states.  Thus  aome  degree  of  gastritis 
ia  a  constant  associate  of  maliguant  disease  of  the  organ ;  dilatation  of  the 
viacua  is  in  a  large  proportion  of  cases  due  to  ol»atructive  conditions  at  the 
pylon^3  or  in  the  duodenum ;  a  connection  has  been  traced  between  carcinoma 
ventriculi  and  the  Bcar  of  a  fornier  ulcer,  and  also,  perhaps.  with  a  long- 
standing  indigestion,  although  the  association  in  these  cases  is  not  perhaps 
so  frequent  as  has  been  supposed. 


I 


MoRBiD  Anatomv  and  Pathologv 

The  usnal  post-mortem  appearances  even  of  the  healthy  stomach  and 
intestine  differ  considerably  from  those  aeen  in  the  same  organa  during  life. 
The  normal  shades  of  pink  which  the  mucous  membrane  exhibit3  aceording 
to  the  condition  of  digestion  and  the  deiicate  velvety  look  are  no  longer 
seen,  the  surface  ia  pale  and  grayish  in  colour,  occasionally  streaked  by  the 
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lineB  of  blood-vesfielsv  or  even  Hpotted  witJi  minute  hn^morrhoges,  and  nf  a 
Bomevvhat  ^lairj  and  viscid  appearance.  This  last  is  due  to  a  softening 
of  the  epithelial  cells,  which  become  indistinct  in  outline,  loosened  and 
separated  from  the  basement  membrane,  and  mixed  \vith  the  mucus  resiUt- 
ing  frum  the  degeneration  of  the  cells.  Shoiild  death  have  taken  place 
wldlst  food  is  in  the  stomach  and  digestion  ifl  in  prot^aesa,  the  extent  of  the 
softening — gastro-malacia — is  muoh  greater,  und  may  aniount  to  actual 
destruction  of  large  areaa  of  the  mucosa  and  even  of  the  muscular  and 
serouB  lajer,  producing  exten8ive  and  ragged  renta  in  the  organ,  with  escape 
of  the  contenta,  and  similar  invaaion  of  the  diaphragm  and  contiguouB 
Btructuree.  Thia  post-mortem  digestion,  whic]i  is  most  apt  to  occur  in 
children.  is  most  marked  at  the  fundus,  and  niay  only  be  represented  by 
quite  amall  orosions  of  the  surface.  Tliere  is  usiiallj  some,  and  perhapa 
considerahle,  ataiuing  of  the  tiasuea  of  the  Btoma<:h  by  tlie  blood,  which  haa 
undergone  change  by  the  gastric  juice.  After  a  tirne  putrefactive  decom- 
poaition  supervenes.  The  first  port  of  the  dnodenum  may  l:>e  involved  in 
the  destruction  along  with  the  stomach,  hut  on  tlie  whole  this  is  rare. 

Congestion  aiui  Hetfoorrhage. — As  alr6ady  said,  the  post-mortem  appear- 
ance of  the  gastro-intestinal  canal  is  but  httle  iudication  of  the  actual  atate 
of  its  vaBCularity  duriug  Ufe.  Under  conditions  such  as  portal  obstruction 
or  obatnictive  heart  disease,  where  the  due  return  of  blood  is  interfered  with, 
the  reaulting  congeetion  of  the  mucosa  may  peraist  to  a  greaLer  or  lesa 
extent  after  death,  and  an  eztreme  fubiess  of  vessels  and  coloration  of  eurface 
may  be  seen,  e3pecially  along  the  curvaturea  and  tovrarda  tlie  pyloru8. 
Distinct  varicoBity  of  the  veins  around  the  cardiac  orifice  may  occur  at  the 
junction  of  tlie  coronary  and  tvsophagciil  vesaela — gastric  hiLUiorrhoida ;  the 
uon-peraiateuce,  however,  of  such  vascular  dilatatioua  after  deatli  is  not  to  be 
takea  as  evidence  of  their  absence  during  life. 

It  will  be  readily  understood  that.  where  the  mechanical  congeetion  haa 
been  iutense,  rupture  of  the  small  vessels  is  liablc  to  take  place,  especiallj 
when  theae  are  bo  imperfectly  supported  in  the  lax  tissuea  of  the  mucoea 
and  submucosa ;  hence  interatitial  ha-niorrhages  are  common  in  such  caaea, 
and  according  to  their  aize  and  extent  Lliey  may  reach  to  the  surface,  with 
con8equent  effusion  of  blood  into  the  viscua.  Grave  alterationa  in  the  l)lood, 
such  aa  leucocytheuiia,  Bcurvy,  etc.,  jaundico,  or  minute  emboli  from  malig- 
nant  endocarditis,  may  ali  give  rise  to  ha^morrhages  into  the  mucoue 
membrane  and  deeper  layer8.  Along  with  recent  petechiae.  or  even 
without  them,  may  be  seen  epota  of  pigmentation,  the  results  of  former 
ha>uiorrhage8. 

INFLAMMATION — Gastritis. — The  resjionse  of  the  coustituent  tissues  oi 
the  stomach  to  the  iufliction  of  an  irritant  that  esceeds  in  degree  or  kind 
thoae  to  which  it  is  normally  aubject  and  is  yet  not  of  that  eeverity  to  cause 
complotc  destruction — in  ahort,  the  pnx;es8  of  inflaumiation — variee  much 
with  the  character  of  the  irritant,  and  also  with  the  condition  of  the 
individual. 

In  its  aimplest  form — eatarrh — it  is  one  of  the  most  frequently  occur- 
ring  of  aH  maladiea,  induced  as  it  is  by  the  nuuieroua  errors  of  diet  or 
improper  ingesta  to  which  the  stomach  is  ex|)08ed ;  or  when  the  viacus  is 
reacted  upon  by  disturbancea  in  the  digestive  proceas,  that  depend  upon 
cauaes  apart  from  atructural  defect«  in  the  organ  itaelf,  deterinining  by 
their  irritant  character  mild  infiaimuatory  rcsults,  which  in  their  tum  in- 
tensify  the  indigestion. 

The  mucous  membrane  in  acuU  gastric  eatarrh  lias  been  seen  to  become 
of  a  deeper  red  from  hy|>er£emia,  more  marked  in  placea  and  not  oom- 
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pletelj  uniform.  At  first  the  surfac«  is  probablj  drier  than  normal,  but  is 
soon  covered  with  a  laver  of  thick  tenacious  inucus  due  to  aii  increaaed 
reaction  by  the  epithelial  cells,  which  rapidly  undergo  a  more  exteusive 
mucoid  degeueration  than  obtains  in  the  normal  atate.  Similar  changee, 
and  more  especiallj  those  of  a  granular  character,  are  found  in  the  cells  of 
the  gastric  glands — with  the  result,  as  may  be  mentioned  in  pasaing,  of 
cauaing  a  diminution  or  compictc  arrest  of  the  pepain  and  hydrochloric  ocid 
secretion.  Moreover,  the  cells  l)ecoine  loosenetl  in  their  attachmenU  and 
desgnamate,  their  place,  on  recovery,  being  8ub8eqiiently  taken  bj  ihe 
round  celU  which  lie  among  their  deeper  ends.  Meanwhile  the  lower  lajers 
of  the  mucosa  and  of  the  aiibmucosa  are  oedematous,  infiltrated  to  a  var}'ing 
extent  with  leucocytea,  some  of  wliich  escajje  at  tlie  aurface  with  the  epi- 
thelium  and  mucus.  The  readiness  with  which  slight  htemorrhages  occur 
in  even  the  milder  fonns  of  gastritis  is  a  noticeable  feature,  \vhether  thev 
be  into  the  ti.ssues  or  an  actual  eacape  at  the  surface.  OrdinariIy  these 
changes,  which  are  rapidly  estJiblifihed,  are  transient  and  quicikly  recovei-ed 
from,  with  a  complete  retum  of  the  tissues  to  their  normal  state.  But 
should  the  irritation  be  frequently  repeated  or  persistent  in  character,  a 
more  chronic  change  is  set  up,  which  is  recovered  from  with  difl&culty  or  not 
at  ali. 

The  characteristic  changee  in  the  stomach  which  are  associated  with  a 
chronic  catarrh  are,  in  the  most  marked  cases,  an  atrophy  of  the  epithelial 
and  glandular  elementa  of  the  mucosa,  with  or  without  a  fibrotic  overgrowth» 
and  U8ually  with  some,  or  may  be  much,  pigmentation,  causing  the  niucous 
membrane  to  be  of  a  gray  and  8latey  colour  with  darker  spote  of  variable 
extent.  According  to  the  degree  of  the  fibrosis  will  be  the  thickneas  of  the 
membrane.  In  ex treme  cases  this  may  be  considerable,  the  surface  being 
raised  into  irregular  projections,  sometimes  almost  poly|)(jid,  from  the  over- 
growth  in  the  deeper  part  of  the  mucosa  and  submucosa.  When  this  condi- 
tion  has  not  developed,  the  remains  of  the  mucous  membrane  largely,  though 
irregularly,  denuded  of  epithelium  and  with  shrunken  and  wa8ted  gland 
tubules,  which  have  bere  and  there  iindergonc  cystic  dilatation,  is  thinner 
and  smoother  tlmn  normal  and  witli  but  litlle  of  t!ie  mucua  Becretion  that, 
in  varyiag  amounte,  is  aeen  in  the  bealthy  etate.  This  oondition  may 
develop  as  the  8eqiience  of  repeated  attacks  of  acute  gastric  catarrh,  or  may 
arise  witli  no  obvious  acute  commenceraent ;  it  is  afio  a  constant  associate 
of  otlier  morbid  atatea  of  the  stomach,  auch  as  dilatation,  canoer,  etc. 

\Vheu  the  irritauL  to  wliich  the  stomach  bas  been  subjected  is  of  an 
intensely  severe  nature,  such  as  the  concentrated  mineral  acids,  slrong 
alkalies,  or  metallic  irritants  (arsenic,  corrosive  snblimate,  etc.)  there  will 
follow  their  ingestion  a  sloughing  oi"  the  stomach  walia,  depending  for  its 
extent  both  in  depth  and  area  ou  tlie  Btreugth  and  quaDtity  of  the  poison. 
The  tissues  are  at  once  de8troyed,  the  resuhing  alough  presenting  certain 
recognisable  differences  according  to  the  destructive  agent.  Thua  vrhilst 
tlie  eachar  caused  by  the  strong  acids  is  8omewliat  hard  and  brittle — mainly 
from  dehydratiun  of  t!ie  tiaauea — those  from  alkaliea  are  softer,  moiat,  even 
8omewhat  gelatinous.  As  regarda  colour  tbey  are  generally  of  a  grayi8h- 
white  appearance,  being  a  dead  wlute  from  corrosive  sublimate  and  carbolic 
acid,  and  yellow  or  orange  from  nitric  acid  The  tisaues  immediately 
adjacent  to  the  necrosed  portions  are  in  a  state  of  \iolent  inflammation, 
extensively  infiltrated  with  I »lood,  "vvhich  is  quickly  altered  and  canses  a  brown 
to  blackish  discoloration,  vrith  ali  the  other  appearances  of  acute  gastiitis 
to  a  severe  degree.  If  any  of  the  irritant  have  passed  through  the  pyloric 
orifice  similar  api>earance8  will  he  aeen  in  the  duodenum.     Should  recovery 
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folIow,  the  destrojed  areas  are  roplaced  by  scar  tissue  whicb  tends  to 
contract,  so  produoing  great  tbickening  and  perhaps  distortion  of  the 
organ. 

Infective  GastritU. — Owing  to  the  inimical  effect  of  the  hjdrochloric  acid 
of  the  gastric  juiee  upon  most  of  the  uiicro-organiams  that  gain  entrance  to 
the  stomach,  gastritis  of  an  infective  cliaracter  is  of  comparativelj  rare 
occurrenee.  W!ien,  however,  tlie  acid  is  deficient  in  quantity,  or  tho 
microbe  is  unduly  aliundant  or  very  viruleiit,  it  may  be  presuined  that 
inflammation  will  result  froiu  their  iuvasion  of  the  mucosa. 

(a)  Pyogeuic  or  Phleginonous  Gastritia — The  specific  form  of  gastric 
inflammation  so  designated  is  of  infrequent  occurrenee,  and  appears  both  as 
a  difluse  and  a  localised  suppuration.  In  tlie  former  the  submucosa  is  the 
main  seat  of  the  process,  tbis  layer  beiug  hypera;mic  and  infiltrated  with 
leucocyt'e3  and  a  filirino-serous  ettusion,  "vvhich  commonly  j^ermeates  among 
the  glands  of  tho  mucosa  and  also  invadcs  the  muscular  layer,  and  may  even 
extend  in  to  the  subserous  tissue  and  involve  the  peritoneal  covering, 
thereby  causing  a  peritonitis  either  limited  or  general.  In  this  way  the 
tbickness  of  the  stomach  wan8  is  much  increased  and  may  be  dotted  bere 
and  there  with  htemorrhagea  into  the  tissues,  the  glandular  epithehum 
being  in  a  state  of  cloudy  s\vc'Iliug.  Such  a  condition  bas  bcen  compared 
to  an  ery8ipelatous  inllamuiation  of  the  skin.  Altliough  several  orgauiams 
are  doubtless  responsible  for  this  condition,  the  only  one  as  yet  recognised 
with  certainty  is  the  streptocoocus.  How  the  infection  invades  the  stomach 
wall  is  often  uncertain ;  as  a  part  of  a  general  pyjemia,  the  state  is  intel- 
ligible,  and  wound8,  operation  and  other,  of  the  organ,  as  well  as  ulcers  or 
other  breaches  of  contiuuity  of  surface  maj  be  suppoeed  to  admit  the 
entrance  of  such  pyogenic  microbes  as  have  eaoaped  the  action  of  the  hydro- 
chloric  acid,  but  such  lesions  are  often  entirely  abeent.  In  the  course  of 
tlie  diaease  tho  pus  may  burst  through  the  mucous  membrane  and  discharge 
into  the  stomach  at  mauy  points,  giving  the  thickened,  boggy  wall8  a  houey- 
combed  and  broken-down  appearance,  or  Himi1arly  the  pus  may  break  through 
the  muscular  and  serous  coats  into  tlie  j>eritoneum.  Occasionally  tbie  con- 
dition has  been  known  to  extentl  into  the  duod»*num.  In  tlif  localised  or 
circumscribed  variety  the  collections  of  pus  may  form  one  or  more  abscesses^ 
rangiu2  "  in  size  from  a  bean  to  thrice  that  of  a  man*s  closed  fist "  (Dr.  Leith 
in  Allbutt*8  S7/stem,  voL  iii.),  which  may  rupture  into  the  stomach,  or 
outvvards  into  tho  pcritouea!  or  even  the  plcural  cavity  or  through  the 
abdoniinal  walL 

(b)  Membrunous  Gastritis,— In  this  variety,  which  is  U8ually  associated 
with  scarlet  fever,  diphtheria,  variola,  or  pyaemia,  and  more  especially  in 
children  and  in  thoee  who8o  nutrition  haa  been  profoundly  deteriorat^d,  the 
inflammatory  products  furm  more  or  less  coherent  membranes  or  folUcles  in 
patches  on  the  mucous  surface.  Most  commonly  similar  patches  are  to  be 
seen  in  the  mouth  or  fauces,  and  thi«  is  to  be  expected  oftenest  in  diphtheria. 
The  membrane,  of  a  yrllowifih-gray  or  browni8h  colour,  may  be  quite  super- 
ficial  and  consisting  of  leuc<x^yte8  and  coagulated  dbrin  involve  only  the 
epitljehum  of  the  mucosa.  or  the  deeper  tissue«  may  be  implicated  in  the 
patch.  Various  micro-organisius  are  to  be  found  in  the  membrane,  the 
Klebs-Lofiier  bacillus  charaoterisin^  the  diphtheritio  state.  A  well-marked 
form  of  membranous  gastritis  bas  been  described  as  the  result  of  pneumo- 
ooccic  infection  (Foulerton).  Eesembling  these  pellicles  somfwhat  in 
appearance,  and  indeed  in  nature,  are  those  superficial  sloughs  which  are 
among  the  effects  of  the  strong  corroaive  poisons  and  motallic  irritant-s 
already  de8CTil>ed.      In   later  stagea  of  this  lesion,  after   the  membrane 
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has  been  throwii  off,  the  mucosa  is  left  ulcerated  with  destniction  of  the 
tiasiies  tx}  varjiog  depth. 

(f)  Some  gastritis  is  uot  ii]frequent  in aesociation  with  pulinouarj  tubercu- 
losi»,  in  part  determined,  it  is  supposed,  by  the  swallowed  eputiun  bul  often 
present  before  any  pubnonarj  disease  ia  to  be  recognised,  and  then  probablj 
due  to  the  fleptic  products  developcd  in  the  course  of  the  asaociated  hectic 
lever,  and  rare  cases  of  tuberculous  ulcer  have  been  seen.  The  infre- 
quency  of  lesions  of  thi.s  nature  in  the  stomach  as  compared  witli  intestinal 
tuberculosis  is  remarkable ;  in  the  duodenum,  however,  they  are  8oniewhat 
more  coinnion,  but  nmch  less  bo  than  in  the  lower  part  of  the  ainal. 

A  duodenitiH  may  es-ist  aa  an  eiteusion  froui  the  Btouiach  or  as  a  part  of 
a  general  gastro-enteritia ;  how  far  a  condition  of  inflammation  limited  to 
thia  region  occiire  is  conjecturaL  The  p068ibility,  inferred  from  some  ex- 
perimental  observations,  of  such  a  state  ariaing  from  the  excretion  of  irritant 
substauces  in  tlie  bile,  deriveti  from  BUperficial  hurns,  hiis  been  alluded  to. 

The  ol)8ervations  of  Drs.  Perry  and  Shaw  upon  morbid  conditions  of  the 
duodenum  led  them  to  notice  a  close  asaociation  between  enlargement  of 
6runner'8  glands  and  "  diseases  due  to  specific  organisma." 

Atrofhv.- — A  wastin^  of  the  tissues  of  the  stomach  and  intestines  octiiirs 
as  a  part  of  the  atrophy  of  the  senile  state,  or  in  other  cachectic  states  asao- 
ciated  \vith  marasmus.  As  already  deschbed,  it  is  a  result  of  a  clironic 
catdrrh  of  thcse  organa,  though  there  may  be  a  coincident  tibroeis  causing  a 
thickening  of  the  wallB,  whil8t  the  normal  tisaue  elemcnts — epitheUal  and 
glandular — may  have  shrunk  or  disappeared.  A  similar  condition  involving 
more  or  less  aH  the  coats  usually  occurs  v^ith  morbid  dilatation  of  the 
stomach,  which  is  a  frequent  8equence  of  chronic  catarrh. 

The  organ  is  markedly  diminished  in  size  in  cases  of  oonstriction  of  the 
cardiac  orifiee,  the  waU8  undergoing  a  simple  atrophy,  and  also  in  the 
condition  known  as  fibroais  pre5ently  to  be  described. 

Degenreation. — The  intlammatorj  process  involves  degeneration  of  the 
tissues  affected;  this  as  regarda  the  epithelium,  columnar  and  glandular, 
is  granular  and  mucoid,  wtiilBt  the  muscular  tissue  when  implicated  presents 
the  appearauce  known  as  c]oudy  swelling,  with  later  a  fatty  change.  Thia 
latter  is  e3pecially  seen  in  phosphorus  poisoning,  when  the  epithelial  eells, 
as  well  as  the  submuoous  and  muscular  layer,  may  exhibit  extreme  fattj 
degeneratiim. 

The  stomach  and  duodenum  may  share  in  wide8pread  lardaceous  change, 
which  is  ahuost  entirely  contined  to  the  blood-vessels  of  the  mucous  and 
submucous  Iayer8. 

HrrERTitoPTrv. — An  overgrowth  of  the  normal  tLssuea  of  the  stomach 
is  ouly  to  be  seen  as  aSectiiig  the  muscular  coat,  and  this  only  within 
certain  liniits.  It  is  most  marked  in  the  pyloric  region,  and  is  determined 
by  conditions  which  interfere  with  the  normal  {^assage  of  the  gastric 
contents  through  the  pyloric  oritice.  When  the  movements  of  the  stomach 
are  restruined,  as  by  general  peritoneal  adtieaions  Cxing  it  to  the  abdominal 
wall  and  elsewhere,  the  muscular  tissue  also  tends  to  h}T)ertrophy.  Atten- 
tion  lias  lately  been  called  to  a  hypertrophied  condition  of  the  mucosa  of 
the  duodenum  and  upper  part  nf  the  jejunum  in  diabetes. 

A  very  rare,  but  at  the  same  tirne  perfectly  vrell-established  affection,  ia 
a  congenital  hypertrophy  of  the  pylorus  found  in  infants  a  few  months  old, 
and  leading  to  death  from  inanition,  The  mucosa,  and  stili  more  the 
circular  muscular  ring,  ia  very  con8iderably  thickened  by  an  overgrowth 
of  nunnal  tisaue,  quite  distinct  from  a  fibrotic  change  in  the  same  situation 
met  vrith  at  a  much  later  age,  though  sometimes  also  spoken  of  as  con- 
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genital.  £xtreme  stenosis  of  the  orifioe  resulta  \^ith  some  dilutation  of  the 
stomach.     The  cause  of  this  condition  is  quite  ^lnkno^vIl. 

FiBROSis ;  CiR&HOSls. — These  terms  denote  an  exce8sive  overgrowth  of 
tibrous  tissiie  in  the  waIL8  of  tlic  Btonmch,  vvhich  iuay  be  pfirtial  in  extent, 
and  diieHy  toward8  the  pylorua,  or  may  involve  the  eutire  organ,  which  in 
oonBequence  becomea  much  thicker  and  of  firui.  leather-like  feel,  paler  und 
much  less  distensible  thau  it  should  be,  and  witb  a  capacitj  dimiaished  to 
a  qimrter  or  less  of  the  normal.  In  the  greater  nuinber  of  caaes  it  ia  a 
ehronici  int1aaiumt(>ry  prociess  follD\ving  un  a  long-continuetl  aiUirrh,  hut 
it  occura  also  in  cases  of  corrosive  poisoning.  This,  as  already  nientioned, 
is  associated  with  more  or  lesa  atrophy  of  the  epithelial  antl  gkndular 
elemcnts,  and  some  cystic  change  in  the  latter,  which  is  further  increased 
as  the  new-forraeti  tibnnia  tiasue  in  the  mucosa  develops  and  contract«,  ci)m- 
pressing  the  glauds  aud  blood-veesels.  Owing  to  an  unequal  distribution 
of  the  morbid  ohange  and  irregular  contractions  of  the  cicatricial  tissue,  the 
mucous  membrane  is  thrown  into  the  most  varied  thickenings,  the  surface  at 
places  assuming  a  polypoid  appearance,  constituting  the  so-called  ^tat  mnvic- 
lonni.  Unleas  very  advanued  the  change  is  uhiefly  restricted  to  the  mucosa 
and  submucosa,  but  should  it  exlend  into  the  muscular  layer,  the  contractile 
tihre  cells  are  likely  to  be  atrophied  by  pressure  of  the  new-formed  material, 
a  result  which  is  also  to  l^e  seeu  in  the  muscularis  mucosa\ 

In  the  8ome\vhat  nirer  casea  when  the  tibrotic  change  more  imiforuily 
attects  the  etomach,  and  to  which  the  term  "cirrhosis"  is  perhaps  more 
uaually  contined,  the  associatiou  with  a  chronic  catarrh  ia  much  less  con- 
stant,  and  the  condition  appears  to  be  rather  of  the  nature  of  a  primary 
overgrowth  in  the  submucous  and  subsorous  connective  tissue,  the  deter- 
mining  cause  of  whieh  is  seldoni  obvious,  although  alcoholism  is  apparentl^ 
responsible  for  some  cases.  The  mucous  membrane  suffera  less  l»oth  rela- 
tively  and  ahsolutely  thaii  the  other  coats,  and  the  muscular  coat  is  usuallj 
much  hypertrophie*i. 

A  general  fibroid  change,  also  >yith  hypertrophy  of  the  muscular  layer, 
involving  sometimes  the  entire  organ,  may  be  associated  with  a  malignant 
ffrowth  of  the  stomach,  the  structural  characteristics  of  which  are  perhaps 
oeet  marked  or  even  restricted  to  the  pyIoric  r^on,  and  this  is  especiallj 
likely  in  scirrhus  ctircinoma. 

Cases  are  occasionaIly  seen  where  the  fibrous  overgrowth  is  due  to  an 
exten8ion  of  a  chronic  peritonitis  into  the  subserous  and  other  layerB. 

An  extreme  fibroid  induration  of  the  pyloni8,  cauaing  often  estreme 
obetmction,  ia  of  not  infre^uent  oocurrence,  and  is  by  some  regarded  as 
e8sentially  a  modiQcation  of  scirrhus  caucer,  but  if  this  be  so,  the  cases 
exhibit  none  of  the  characteristic  clinical  features  of  malignancy. 

Ganguene. — Ovving  to  the  exten8ive  and  freely  communicating  blood- 
aupply  to  the  stomach,  gangrene  on  uny  eitensive  scale  ia  seldom  if  ever 
seen.  A  considerable  destruction  of  the  wall8  has  been  alluded  to  as  the 
result  of  corrosive  poisons,  and  aloughing  to  a  liinited  extent  may  be  scen 
in  connection  with  new  growth8,  the  vessels  of  which  have  been  blocked, 
and  alao  in  the  phlegmonous  variety  of  gfiatritis.  The  digestive  power  of 
the  gastric  secretiona  u]X)n  such  of  the  tissues  aa  have  loat  their  proper 
vaacular-8Upply  is  an  important  factor  in  the  destructive  change,  and  playB 
a  large  part  in  the  production  of  gastric  ulcer.  Septic  emboli,  acute 
yelIow  atrophy  of  the  Liver,  gangrenoua  stomatitia,  pneumonia,  and  acute 
tuberculosis.  have  been  noted  as  causos  of  necrotic  patchee  in  the 
stomach. 

£rosiox3  of  the  Mucous  Membrane. — Superiicial  abrasions  and  de- 
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struction  of  very  limited  exteDt — often  indeed  almoet  mioroscopic — may  be 
eeen  in  the  courae  of  acute  gastritis.  ar  as  the  resiilt  of  iDtense  congestion 
or  altered  blood  Btates — hieniorrhagic  erosions — and  maj  in  rare  cases  be 
regarded  as  produced  by  the  niechanical  injurj  of  coarse  particles  that  bave 
been  swallowed,  though  the  solveut  power  of  the  gastric  juice  is  doubtleas 
in  great  meaaure  responsible.  Owing  to  the  readlnesa  with  wbich  under 
ordiniirv  oircumstt),nce8  rcpair  takes  place  in  a  niucoiis  membrane,  such 
leaions  as  these  are  but  of  short  duration  and  quiL:kty  healed ;  a  elight 
estension  of  the  procesa,  hovever,  may  result  in  tlie  formation  of  a  dietinct 
ulcer  in  wbich  the  tissue  necrosia  is  more  serioua. 

Ulckkation. — Besides  the  superficial  erosions  of  the  muoous  membrane 
just  referred  to,  and  those  more  extensive  areas  of  deetniction  of  the  gastric 
vralls  brought  about  by  corrosive  |>oi50n8  or  other  violent  irritanta  that  are 
not  immedlatelj  fatal,  the  stomach  and  the  duodenum — at  least  as  regarda 
its  first  part — are  tl»e  seat  of  a  vory  charaoteri-stic  uluerative  procesa  which 
is  of  frequeut  OGCurreuoe,  but  with  a  siugnlar  difiference  in  8ex  incidence; 
for  whilflt  the  gastric  lesion  is  far  more  common  in  women,  especiallj  yuung 
adults,  the  duodenal  afifection  preponderatee  in  middle-aged  males,  a  fact 
which  suggesta  that  local  conditiona  rathcr  than  Bexual  differences  are  more 
coocerued  in  the  production  of  the  disease.  The  actnal  frequency  of  gastric 
ulcer  bas  been  variouslj  estiraated.  From  the  post-mortem  appearances 
either  of  actual  ulcer  or  of  cicatrix,  it  has  been  set  down  aa  5  per  cent  of  ali 
autopsies ;  some  obser\'er8  bave  stated  the  percentage  to  be  much  higher. 

Tho  ulcer  or  ulcers,  for  there  may  l>e  more  than  one,  either  in  the  Btotnacli 
onIy,  or  both  in  the  stomQ4:h  and  duodenum,  presen  t,  according  to  their  duration, 
certain  vcrv  diatinctive  appearances,  The  more  rocent  the  ulcer  the  smaller  it  is, 
averaging  ualf  to  tliree-quarters  of  an  incli  in  diameter,  of  a  rountl  or  oval  shape, 
with  remarkably  clean  punclied  outline,  with  no  special  thickening  of  the  edKOS, 
and  the  luljacent  tisHues  being  liealthy  in  appearance  except,  perhaps,  for  a  Tew 
scattered  h?emorrhagic  spot«,  The  depth  to  which  the  ulcer  has  extended  varies, 
and  tho  base  may  be  fornie<l  by  tlie  muscular  layer  or  by  the  peritoneum,  or  this 
may  have  perforated  and  coinniunication  estiblished  with  the  j>eritoneaI  CAvity. 
There  is,  however,  a  ^ener.%1  dispn^ition  foc  the  area  of  th^  destruction  of  the 
sevoral  coats  progressively  to  dirninisli  wiLh  ihe  depth  to  which  the  necrosia  haa 
extended,  so  that  the  destruction  of  the  mucosa  is  ^reatest,  and  of  the  senma 
membrane  the  leaet.  In  the  ulcers  of  long  standing  this  last  cliarncter  ia 
cominonly  wfll  marktKl,  so  much  so  as  to  give  a  shelving  appe-arance  to  the  area 
of  destruction,  the  edges  of  the  several  layers  l)oing  more  or  less  distinct  ;  and 
to  this  the  expression  "  funnel-shaped"  has  been  u8UJiIly,  if  not  very  lielpfully, 
applied.  Moreover,  the  edges  in  this  oase  may  be.  thou|?h  not  alway8,  much 
thickened  from  Hbroid  growtli,  but  not  undermined  ;  the  size  of  the  ulcer  is 
goncrally  much  larger,  atuiining  a  nieiusuremcnt  of  even  five  or  .six  inches  acro&s 
in  extreme  cases  and  sometinifs  of  irregular  outline.  The  chronic  inflammatiou 
associate<l  with  the  growth  of  these  sli>wly  progreHsing  ulcers,  and  that  is  to  be 
seen  in  thi^  tissues  nnmediaLt^ly  around  the  edgea,  tends  to  cause  adhesions  of 
the  stomach  to  contiguuus  parts,  and  this  iu  proportion  to  the  tixity  of  these 
structures.  Ilence  perforatioD  into  the  peritoneum  is  in  some  measure  avoided, 
and  the  floor  of  the  ulcer  may  be  formed  by  the  pancreas,  the  liver,  or  even  the 
spleen,  far  leaa  oommonlv  l>y  the  abdomiual  vvall  ovving  to  its  constant  movement, 
and  the  ulcer  is  moro  Iikely,  thci-efore,  to  porforate  into  the  peritoneum  when 
situated  on  tho  anterior  surface  of  the  stomach.  But  the  same  accident  may 
liappun  whatever  the  svtuation  of  tho  ulcer,  and  perforation  into  tho  pleural  or 
pericar-dial  cavity,  or  into  the  post-peritontuil  connectivo  tissue,  and  formation  of 
subphrenic  abscess,  may  occur.  Or  in  thia  way  communicatiou  between  the 
stomach  and  the  intestine  may  be  established,  and  even  very  rarelv  into  the 
ca^ntie.**  of  the  heart.  Perforations  on  both  snrfaces  have  V^een  met  with.  VThilst 
ulcer  of  the  stomach  may  \ye  found  at  aiiy  part,  it  is  far  more  frec|uent  in  the 
pylonc  rcgion,  and  on  the  whol6  oftener  on  the  posterior  wall.  OccaaionaUy 
the  ulcer  moy  extend  across  the  smaller  curvature  on  to  the  anterior  surfoc^e. 
Alihough  the  length  of  titne  whicli  tho  ulcer  has  lasted  undoubt-edly  detormines 
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differences  in  the  appearancfts  presented,  the  writer  is  unable  to  recognise  that 
any  essential  distinction  in  their  nature  pxist8  botwf>p!i  the  two  forms  here 
described,  and  can  see  no  advantage  iu  npplying  the  term  "acute"  to  tho  fonnei* 
variet7,  tliu  actual  duratioo  uf  which  no  dat/i  pxi&t  for  determining,  and  no 
clinicat  justitication  for  drawing  Buch  a  distinction  as  ihe  term  iniglit  iuiply. 
Cit^trisation  of  the  ulcer  very  frequently  occurs,  and  the  scar  may  1mi  seen  post- 
morteno,  perliape  in  association  witn  a  iiioiti  recont  ulc^r.  Considerable  defomiitv 
of  the  organ  niay  result  froni  the  shrinking  of  the  scars,  e.sy>ocialIy  of  those  wfaicn 
extend  over  both  surfaces  atid  the  lesser  curvatui'e,  whil8t  if  the  pyloru8  be 
involved  in  the  cicatrix  the  orifice  muy  l>e  niuch  constricted. 

In  offering  an  e.xplanation  for  the  production  of  thes<?  uleers,  the  fact  that  a 
hoaltliy  mucous  membrane  suocefi&fuUy  witlibtund8  the  digestive  action  of  the 
gastric  secrelions,  and  that  any  condition  which  t«nds  to  tfiminifth  tlie  resisting 
power  of  the  tissues  favouns  the  necrotic  procesa,  must  be  borne  in  mind.  Indeed, 
the  pathology  of  gastric  ulcer  mainly  resolve«  it^elf  into  the  searcii  for  this 
detcriorating  condition,  it  l)eing  fiilly  adniitted  that  the  &olvent  action  of  the 
gastric  juice  is  the  iminediat^Ijjr  df^tructive  agent.  It  is  obvious  that  this  action 
iuay  be  at  oncc  cxert^  on  a  Kl)ghtly  damaged  opithelium,  whethor  of  the  surface 
or  in  the  ghinda,  but  assiimiiig  the  deeper  layers  of  the  mucosa  are  not  implic&ted 
in  the  original  damage,  whether  uiechaiiical,  oorrosive.  iuHammatory,  degenerative, 
or  othor.  then  the  re^ulting  neorositj  is  limitcd  to  the  epitlietium  anu  a  iiierely 
superficial  erosion  is  forme<l.  But  v.tth  a  deeper  imptication  a  deeijer  lesion 
ensueSj  and  ulccration  is  the  consequence.  It  is  probable  that  the  immediate 
caaae  is  not  a1ways  the  same,  although  tlie  various  conditions  that  have  been 
suggested  are  not  equallv  frequcnt  in  their  activity.  The  ert*ect  in  this  direction 
of  mechanicjil  or  chemical  damago  of  the  mucosa  is  obviouK,  but  few  cases  are  to 
be  thuu  cxi)lained,  and  stili  fMwer  by  blows  or  presaure  on  the  epigastrium,  though 
the  latter  has  been  put  forward  iu  the  čase  of  tailors,  cobblers.  etc.,  and  in  tight- 
lacing.  An  intpairment  of  the  biood-supply  by  embolism  or  thrombosis  of  the 
small  vesaels,  thoreby  interfering  with  the  nutrition  of  circumscribed  areas  of  the 
gastric  wall,  ia  a  possible  but  certainly  not  a  frequent  cause.  But  it  is  in  this 
way  that  minut«  eml>oli  in  pyiemia,  or  particles  that  gain  an  entrance  to  the 
circulation  as  tho  re.sult  of  cutaneous  burna,  may  givc  rise  to  a  few  cases  of  gastric 
or  duodenal  ulcer,  the  gastric  juice  1x^ing  the  actual  dcstructivo  agent  whioh 
exerta  its  solveut  power  on  the  damaged  tisaues.  Endarteritis  will  also  affect 
the  tissue  nutrition,  and  this  niHy  explain  the  alleged  hability  of  the  lesion  in 
8yphilis  as  distinct  from  the  ulceniting  gumnia  that  has  Jevt^loped  in  the  sub- 
mucusa.  Dr.  8.  Martin  hus  desoril>ed  a  condition  which  he  has  ternied  "bacterial 
necrosis "  due  to  the  invasion  of  tho  mucosa  or  of  the  gastric  glands  by  micro- 
organisms,  the  ttssues  being  from  some  cause  leas  resistant  than  normal.  It  is 
not  suggested  that  &ny  special  inriammat'Ory  change  fullows  on  tho  invasion, 
oomparable  to  that  whu*h  leiids  U:>  tlie  ulceration  of  tlie  intestine  in  typhoid  or 
tnbercnlous  infection,  but  that  tlie  tissues  invadt^  Itecome  leas  resistant  to  the 
peptic  digestion,  and  necrosis  and  ulceration  in  coiisequence  ensue.  Whilst  it 
cannot  be  denied  that  this  is  the  primary  cause  of  some  cases,  it  can  har(lly  be 
aceepted  as  other  ttian  a  very  occasional  condition.  Minute  hbrO'myomata  in  the 
subniucosa  have  aUu  been  deecribed  by  the  same  observer  as  a  rare  caude  of 
ulceration  of  the  superiinpo«ed  mucous  membrane  by  the  pressure  which  the 
growths  exert  and  consequent  iinpairment  of  the  vitality  of  the  tissue  element«. 
Tn  the  writer  it  appears  for  m&nv  reaaons  probable  that  the  most  frequent  cause 
of  this  far  from  rare  lesion  is  tne  reodiness  vith  which  a  catarrh  of  the  mucous 
membrane  is  induced,  and  with  that  superticial  erosion  just  sutficient  to  give  the 
gastric  juice  a  chance  to  exercise  its  digestive  action  and  establish  a  small  area 
of  destruction,  which  in  raany  cases  is  prevented  from  healing  by  the  continued 
action  of  the  juice  and  the  irritatioa  ot  food.  If,  as  is  often  the  čase,  the  acidily 
of  the  secretion  is  abnormallj*  increaaed  its  destructive  power  will  be  greater. 
The  minute  hsemorrhages  in  the  submucosa  so  frequent  in  the  extreme  hTpenemic 
statea  to  which  the  stomach  is  subject,  by  the  pressure  they  evert  and  the  tissue 
damage  they  determine,  wou1d  also  appear  to  be  conditions  contributing  to  the 
satiic  result.  Sinco  also  gastric  ulcer,  at  loast  in  its  comnienccment,  is  most 
conimon  in  chlorotic  ^irls,  the  general  malnutrition  in  such  patients  renders  the 
resisteut  and  reparative  power  of  the  tissues  much  less  than  normal,  and  conse- 
quently  favours  the  production  of  ulcer.  It  has  been  sought  to  explain  the 
occurrenceof  the  lesion  by  ascribing  it  to  a  perverted  trophic  influeuce  exerted 
through  the  vagus,  but  the  grounds  for  such  a  view  are  extremely  uncertain. 

Lcttions  of  identical  charactcr  to  tbese  so-called  "round"  or  "])eptic"  ulcers 
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are  met  with  in  the  duo<Jenuin,  muKt  frequently  in  the  tirst  part»  much  less  often 
in  the  second.  and  most  exceptionally  in  the  lliini,  i.e,  below  Ihe  entranoe  of  the 
alkaline  bile  and  pancieatic  secretion.     A  preference  is  exhibited  for  the  anterior 
waU.     Sometiiues  there  '\&  more  ttian  one  uicer,  and  a  siniilar  gabtric  ulcer  niav 
co-exist ;  the  stomach  leaion,  however,  is  much  more  fr©quent  than  the  duodenal, 
in  the  proportion  it  has  been  estiraated  of  thirt  v  to  one.     In  origin,  aj>pearance, 
And  course  ttiey  exactlv  correspond,  though  j>erhaps  a  larcer  proportion  of  th^ 
duo<lenal  perforato,  ana  a  subphrenic  abscess  ib  on  tlie  whole  oftener  attributabla 
to  the  latter  thun  to  the  gastric  ulcer,  buC  healing  does  take  plače,  and  Uie  oi-itie^ 
of  the  bile-duct  uiay  be  included  in  the  cicatrix,  causing  biliarv  and  pjincreatic 
obstruction.     The  chief  point  of  interei^t  about  thijj  form  of  duodenal  ulcer  is  itft<| 
association  with  extensive  cut^uieous   burns,  an   association  too  frequeut  to  bo' 
mere  coincideace,  records  ahowing  about  6  per  cent,  but  much  lesa  frequently 
t\iB,n  was  foniierly  suppoaed,  probably  f  i-om  the  greater  antiseptic  precautions  uow 
observed  in  the  treatment  of  the  wounds.     It  may  be  mentioned  that  severe  frost-, 
bite  ha^  also  been  known  to  be  associatcd  with  duoden&l  ulceration.     It  has  beeti; 
HUggested  that  during  the  intlanimatory  stage  of  the  bum  septic  partieles  gaio^ 
entrance  to  the  circulation,  and  as  a  result  minut«  h.fDiorrhagic  iniarctions  havft' 
been  seen  in  tlie  mucosa  of  the  alimentary  canat,  the  dainaged  ti&sue  being  then 
dissolved  by  the  gastric  juice.     Wliilst  this  hypothesis  n)ay  8atiBfactorily  account 
for  the  absence  of  such  ulcers  from  other  parts  of  the  inteatine,  it  does  not  explain 
whv  the  duoclenum  nither  than  the  stomach  is  the  seat  of  the  ulcer  as  undoubtedly 
is  tae  čase.     For  thi.s  reason  the  explanation  ^iven  of  a  dnodenitis  and  ulceratioa 
due  to  excretion  in  the  bile  of  irritants  denved  from  the  burned  area  niav  be^ 
more  valifl,  except  that  the  site  of  the  ulcer  is  oftener  alx)ve  the  entranco  o/  tho 
bile-duct  thau  below. 

The  occurronce  of  gastric  and  intestinal  ulceration  in  the  eourse  of  chronio 
Brighfd  disease  occiirs  with  sutficient  frequeucy  as  to  render  probable  a  causal 
connection,  and  such  utcers  are  found  in  the  Htomach  and  diiodenum,  though  lesAi 
often  and  les-s  extensively  than  lower  do\vn  in  the  canal.     In  these  situations, 
when  the  solvent  action  oi  the  gastric  juice  ia  etticient,  the  lesions  jMirtake  of  thel 
general  characters  of  the  peptic-i>erforating  ulcer. 

The  Roftening  and  ulceration  of  caaeous  solitary  glands  in  the  stomach  and 
duodenum,  and  the  sub8equent  enlargement  of  the  ulcer  in  width  and  depth  by 
the  solvent  action  of  the  gastric  juice,  were  regarded  by  iJrs.  Perry  and  Snaw  as 
oae  mofle  of  origin  of  the  peptic  ulcer. 

The  submucosa  may  be  the  seat  of  sjphilitic  gummata,  vrhich  may 
uleerate,  and  the  vessels  of  the  stomach  may  exhibit  the  appearauces  of 
endarteritis,  iu  comiiion  with  those  elsewhere.     Chronic  ulcers  with  fibroeia, 
of  tlie  wall8  of  the  stomach  are  sometiines  met  with  in  palients  the  subjects^^ 
of  sjpliilis,  and  iu  whoui  similar  ehanges  esiat  in  other  parta. 

The  charocteristic  intestinal  leeion  of  typboid  fever  has  been  occa- 
sionallj  seen  in  the  duodenum  in  conjunetion  with  ulceration  of  the  ilencn 
and  jejunuuL 

The  duodenum  may  present  the  Gedematous  or  sloughing  patchea  with 
petechiie  which  distinguiah  inteatinal  authrax,  and  may  be  the  only  part 
of  the  canal  affected.     Much  lesa  oitcn  ia  the  stomach  involved. 

New  Growths. — By  far  tho  greater  luimher  of  uew  growth9  met  with 
in  the  stomach  aud  duoilenum  are  maiiguaut  in  character.  and  excliisive  of 
the  uterus,  the  atomach  is  the  commonest  site  in  the  body  for  the  develop- 
meut  of  cancer. 

(a)  Carcinoimita. — These  are  ahnost  always  primary.  OccasionalJy  the 
stomach  ia  involved  by  the  estension  into  it  of  a  cancer  of  adjacent  parts, 
e.g.  gall-bladder  or  pancreas,  or  from  the  oesophagua. 

The  aex  and  age  incidence  of  gastric  cancer  have  been  referred  to  in  the 
section  on  Etiology. 

Structurally  tlie  tumonrs  conaiat  of  a  perverted  epithelial  overgrowth 
embedded  iu  a  fihrous  stroma,  and  ujx)n  the  difleronce^  in  the  proportion 
of  these  eleuients,  the  character  and  mode  of  arrangement  of  the  cella,  and 
the  destruetive  and  degeuerative  ehanges  which  may  take  pluce  in  the  new 
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fonnation.  dcpend  the  difTerences,  naked  eye  and  microecopic«  which  these 
growtlis  present,  aud  to  some  exteut  the  varied  Byuiptom8  they  give  rise  to. 

Various  terius  are  applied  to  the  several  forms,  based  chiefly  upon  their 
gross  appearauces.  Thus  scirrhiis  growtli8  are  those  in  which  the  fibrous 
tissue  element  grcatly  preponderates,  so  mueh  so  that  the  celi  elements 
may  require  carefid  searclung  lor.  Like  ali  forms  of  malignant  growth 
they  are  most  freqnent  at  the  pyloru8,  8carcely  if  at  ali  extending  into  the 
duodenum,  and  along  the  lesser  curvature,  but  they  also  tend  to  intiltrate 
the  btx1y  of  the  organ,  and  in  ex  treme  cascs  in  vol  ve  the  cntire  ^scus,  vvhich 
is  thiekeiied  to  au  extent  of  half  an  inch  or  more,  causiug  an  extreme 
sliriiiking  of  tlie  stomach  and  reduction  of  ita  capacity  to  a  few  ouuces ; 
many  cascs  of  cirrhosis  ventriculi  are  doubtless  of  tliia  nature.  The  fundus 
is  least  ofteu  the  site  of  a  malignant  tumour. 

In  the  medullary  variety  the  growth  is  much  softer,  gro\v8  more 
rapidly,  and  forms  exten8ive  polypoid  eicreacences  into  the  cavity  of  tlie 
stomach.  In  the^e  the  fibrous  stroma  is  at  a  minimum,  and  the  abuudant 
cells  are  clustered  in  groups  or  ossume  a  distinct  tubular  arrangeincnt  not 
unlike  that  of  the  gastric  glands,  aUhough  later  a^  the  tubules  become 
crushed  and  displaoed  this  arrangement  be^omes  less  obvious.  These  so- 
called  "  cylindrical  carcinomata  "  pass  by  insensible  gradations  into  vvliat 
are  knowu  as  "  adeno-carcinomata  "  or  "  destructive  carcinomata  " — the  term 
"epitheliomata"  lxiing  collectively  applied  to  ali.  With  this  form  there  may 
also  be  a  very  considerable  intiltration  of  the  stomach  walls  tresides  the 
massive  outgrowth8.  Owing  to  their  phyaical  charactera  and  rate  of 
development  it  is  the  meduUarj'  cancer  which  is  most  prone  to  iilcerate, 
and  also  as  a  consequeuce  to  bleed.  Portions  of  the  surface  may  lie  seen 
in  a  sloughiug  state,  and  with  the  continued  formation  there  is  a  continued 
destruction  of  the  growth,  even  to  leaving  large  ulcerating  areas  with  con- 
siderable induration  and  very  thickened  edges. 

The  carcinomata  that  commenoe  at  or  aro  confined  to  the  cardiac  region 
are  sometimes  of  the  nature  of  BquamouB  epitheUoma,  sucb  as  are  met  with 
in  the  o&sophagus ;  others  are  of  the  spheroidal  varietj,  such  as  oocur  in 
other  parts  of  the  stomach.  In  thia  condition  the  stomach  geaerally 
atrophies  and  shrinks,  the  o^sophagus  being  dilated. 

These  various  growths  are  very  liable  to  undergo  a  ooUoid  degeneration, 
both  of  cells  and  stroma.  To  a  sUght  degree  it  is  frequeut,  but  occasionally 
the  change  assumes  a  moet  eitensive  character,  and  gives  rise  to  large  alveoU, 
enclosing  gelatinous  material.  whicb  spread  to  the  peritoneum  and  thence 
to  the  abdominal  cavity  generally. 

Frimary  gastric  carcinoma  starta  in  the  mucoea  or  subrnucosa,  and  later 
invades  the  muscular,  subserous,  and  serous  Iay6r8,  together  vvith  a  leucocjtic 
intiltration,  e8pecially  in  the  medullary  varieties.  To  what  extent  a 
previou8ly  deteriorated  or  damagod  state  of  the  constituent  epithelial  tissues 
favours  its  origin  is  unknown,  and  in  eome  measure  depends  on  the  view 
taken  of  the  determining  cause  of  the  neoplasm,  but  it  is  noteworthj  that 
the  orifices,  eapecially  the  pyloric,  where  the  opportunity  of  friction  from 
the  conteuts  is  greatest,  are  the  most  frequent  situationB,  corresponiiing  in 
thia  reapect  to  the  growth  of  cancer  el8ewhere.  Some  stresa  haa  been  laid 
upon  the  frequency  with  which  a  chronic  ulcer,  or  the  scar  thereof,  may 
become  the  seat  of  a  malignant  gTOwth,  but  the  relationahip  of  these  con- 
ditions  is  probably  no  more  than  that  of  a  damaged  surface  favouring  the 
development  of  the  new  growth,  or  on  the  infective  view  of  the  origin  of  the 
latter  facilitating  the  invasion  of  the  organism.  But  in  reference  to  this 
qaefltion  the  clinical  fact  that  cancer  of  the  stomach  very  often  develope 
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ia  persons  who  have  given  no  previous  evidence  of  gastric  derangeuient  of 
any  kind  must  be  reinembered.  When  the  serous  membrane  is  involved  an 
adheaive  peritouitifi  ia  set  up.sometimes  to  a  couaiderable  exteiit.  tlie  gastric 
growth  beiug  inextricably  involved  in  a  masa  of  tibrous  tissue  by  which  the 
aurrounding  parts  are  matted  together.  Tliis  is  especiallj  so  when  the 
neoplasm  has  originated  outside  the  stomach,  as  in  the  gall-bladder.  It  majr; 
be  observed  that  tuberculoua  leaious  liave  rrequently  been  found  in  the 
bodies  of  persons  djing  of  cancer  of  the  Htomach,  as  previou8ly  stated. 

The  lymphatic  glands  along  the  lesser  curvature  are  involved,  and  taay, 
attain  a  considerable  size :  the  retroperitoneal,  and  occasionally  the  inguinal,! 
supraclavicular,  and  maxillary  glanda,  may  also  be  eularged. 

SeooDdary  growth9  are  more  likely  to  follow  on  the  medullary  forma, 
which  are  more  vaaoular.  and  fromvvhicli  particles  are  more  easily  detached 
into  tlie  blood  or  lymph  ourrent.  Obviou8ly  the  liver  'm  the  commonest  seat 
of  such  depnsits,  and  lesa  often  the  lungs.  Subcutaneous  nodules,  eapecialljl 
around  the  uiubilicus,  are  occa8ionally  seen.  Involvement  of  neighbouring 
organa — liver,  peritoneum,  pancreas,  colon,  etc. — by  estension  is  common, 
and  ia  thia  \vay  tintulous  communication  of  the  stomach  into  the  intestin( 
raay  be  eatablialied. 

The  duodenum,  and  more  particularly  the  second  part,  is  an  occasional 
seat  of  priniary  carcinoma  that  accords  in  general  charaoters  and  course  to 
aimilar  gastric  growths.  It  is  by  far  the  most  common  situation  for 
malignant  tumovirs  of  the  small  intestine,  and  is  frequently  involved  in 
extenaions  of  growth  from  the  paucreas  or  pyloru8  or  gall-ducta.  It  almost 
alway8  causes  stricture  of  the  gut.  As  in  the  stomach,  the  scar  of  an  uloeti 
appears  to  be  not  infrequently  the  starting-point  of  the  new  growth.  As 
Dr.  Rolleston  has  pointetl  out.  "  carcinoma  has  a  special  tendency  to  arise 
iu  the  duodenal  mucoua  membrane  covering  the  biliary  papilla.  This  must 
be  di (Teren  tiuted  from  carcinoma  ariaiug  inaide  the  papilla  or  in  the  ampulla 
of  Vater."  And  lie  further  iidds  that  the  former  may  be  rapidly  fatal  by 
causing  suppurative  intlammatiou  of  the  bile-ducts. 

Malignant  nf>dnles  in  the  stomach  and  duodenum,  s€condary  to  similar 
groNvtha  iu  the  heart  or  elaewhere,  are  not  anknown;  Dr.  Hale  White  8ay8 
6  or  7  per  cent  of  ali  malignant  gastric  neoplasms  are  in  this  category. 

(h)  Sarcomala. — New  growtha  of  this  type  occasionally  occnr  both  in  the 
stomach  and  in  the  duodenimi,  prosenting  in  their  general  features  a  cloee 
resemblance  to  the  carciuomata.  They  are  of  the  round  celi  variety,  and 
have  been  noticed  e8pecially  to  invade  the  muscular  coat,  spreading  from 
the  submucous  (Drs.  Perry  and  Shaw).  As  a  rule,  they  occur  at  a  much 
younger  age  than  does  carcinoma,  vory  many  being  in  persons  under  twenty 
year8  old. 

(c)  ^smalljlhro-mi/omata,  fipomata,  and  papillornata  have  been  recorded 
as  of  rare  occurrence,  and  the  same  may  be  said  for  the  development  of 
lymphadenomatou8  nodules  as  a  part  of  a  general  lymphoid  overgTowth. 

Malfoumations  and  Malpositions. — These  departures  from  the  normal 
condition  may  be  either  congeuital  or  acquired.  On  the  whole,  the  stomach 
is  lesa  liable  to  thoee  of  the  former  class  than  are  many  other  organa. 

Complete  abaence  of  the  viscus  has  been  recorded,  the  continuity  between 
ce80])hagu8  and  intnstiue  bcing  compIete!y  internipted.  A  stomach  con- 
geuitally  small,  or  with  partial  separation  into  two  parts  by  septa,  has  been 
met  with,  and  also  a  peciJiar  condition  of  pyloric  stenosis  from  hyp6rtrophy 
of  the  muscular  ring. 

The  deformity  known  as  the  "  hour-glase  contraction  "  appears  to  be 
sometimes  congenital,  and  has  been  regarded  as  a  reversion  toward8  the 


STOMACH  AND  DUODENUM,  DISEASES  OF 


401 


■ 


condition  in  some  lower  animals.  Atrtmia  of  the  duodenuin  by  a  septum 
roaeiubliug  u  large  valviila  couuiveus  near  the  biliiuy  papilla,  or  at  the 
junution  with  the  jejunum,  is  aa  occasional  condition.  and  occluaion  of  the 
bowel  in  ali  degrees  up  to  completeness  may  be  met  with. 

These  organa  uiay  share  in  a  general  transpcisition  of  the  viscera,  or  the 
Btoiaacli  may  be  situated  iu  the  cheat  from  absence  or  deticit*ucy  of  the 
diaphragm.  In  the  foitus  and  at  birth  the  stomach  is  more  vertical  than 
in  the  adult,  and  thia  poeition  may  be  maintained  during  lifc,  thaugh 
probably  not  so  often  as  has  beeu  supposed. 

Acquired  deformities  and  displacemeut«  of  tbe  stomach  and  duodenum 
are  far  from  uncommon.  Owing  to  the  cicatricial  contraction  which  may 
follow  ulceration  the  viscus  may  be  con8iderably  distorted,  eBpeci(iUy  when 
the  lesion  haa  attected  the  vvalls  to  any  depth,  and  no  adheaions  have  takeu 
pliioc  to  adjiioeut  organa.  The  iuternal  aurface  muy  be  much  puckered  by 
radiating  cicatricea,  or  the  orgau  may  be  conatricted  in  the  uiiddle,  causing 
the  "  hour-glass  stomach,"  with  consequeut  dilatation  or  contraction  of  the 
two  parts  into  which  the  cavity  ia  divided.  Sueh  a  defonuity  when  once 
establishcd  is.  of  course,  permanent,  and  must  Ije  distinguiahed  from  a 
temporary  condition,  which  may  be  sometinies  seen  post-mortem.  due  to  a 
spAsmodic  contraction  of  the  "  pre-pyloric  sphincter/*  correspouding  to  what 
normally  takea  plače  during  digestion. 

The  ahape  of  the  at^^mach  ia  alao  much  altered  in  advauceii  ca^ea  of 
cirrhoHis  ventriouli.  or  of  general  infiltration  of  the  \vall8  by  uew  grovrth. 
In  Buch  the  nonaal  pyriform  outline  is  lost,  and  tbe  shrunken  organ  is  more 
tubular  in  character  and  much  diminished  in  capacity.  The  stomach  may  be 
very  much  reduced  in  aizc  8ub86quent  to  permanent  asophageal  obstruc- 
tion.  Stenoais  of  the  pyloric  oriiice  ia  of  frcqueiit  occurrence,  caused  by 
the  cicatrix  of  an  old  ulcer  situated  in  that  region,  or  by  a  new  growth, 
or  lesa  often  by  a  nou-malignant  fibrosia  or  hypertrophy  of  the  pyloric 
valve. 

Dilatation  of  the  Stomach  ;  Gastroectasis. — This  is  the  communest  and 
clinically  most  importaut  of  the  alteratioiis  in  ahupe  and  aize  to  which  the 
Btomach  is  liable.  WhilBt  in  a  few  casos  apparently  primary  in  origin,  it  is 
far  more  U8ually  secondary  to  some  defiuite  gastric  diaeaao,  and  of  these 
pyloric  or  duodenal  obstruction,  from  whatever  cau»e,  is  the  most  frequent. 
The  ditliculty  and  delay  in  forcing  the  stomach  contents  through  into  the 
duodenum  leads  to  their  accumulation  mtliiu  the  or^an,  the  muscular  coatfi 
of  \vhich  may  hypertrophy.  particularly  in  the  pyloric  region.  But  this 
comitensatory  change  ia  only  posaibh^  to  a  limited  eiteui,  and  should  tlie 
caust^  of  the  stenosis  be  a  carcinoniatou8  infiltration  the  muscular  tirane  is 
displaccd  by  the  new  growth,  and  the  propulaive  efforts  proportionately  fail. 
The  undue  retention  of  the  partially  digested  food  in  the  stomach  soon  leada 
to  a  catarrhal  atate  of  the  mucous  membrane,  which  diminishes  the  general 
tone  and  resiatauce  of  the  stomach  walls,  and  contributes  to  their  jielding, 
■which  the  bulk  of  the  contents  and  the  gases  formed  by  their  fermentation 
stili  further  asaists. 

Next  in  frequeney  as  a  cause  of  gastroeetasis  is  a  weakening  of  the 
8t<:>mjich  wallH,  such  as  fulluws  on  a  chronio  catarrli,  and  occaaionalTy  on  an 
acute  attack  of  the  same  condition.  A  too  frequent  ingestion  of  food — a 
habit  acquired  by  many  persous — has  Ijeen  held  as  a  cause  of  gastric 
dilatation.  Should  thcre  l>e,  as  is  likely,  from  the  imimircd  digestion  a  state 
of  gtaienil  malnutrition,  or  any  dfhilitating  di8<^*uae,  such  as  anternia,  ehronic 
renal  diseaM.\  etc..  the  resiating  p*twer  of  the  stomach  \valla  will  ite  .stili 
further  diminished,  and  so  favour  the  dilatation  of  the  organ.     The  dilata- 
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Btomach,  causing  kinking  of  the  dnodenum  and  functional  constriction  of 
fthe  pjloric  oritico,  the  so-called  "  stonosis  by  dislocation." 

Gustroptosis. — Beaides  ttie  alterations  in  poeitiou  assiuued  by  the  Btomach 
lin  con8e*|uence  of  its  increaae  in  size,  the  organ  may  "  drop  *'  from  ita  proper 
'Btuation  as  a  part  of  a  general  ptoais  of  the  abdominal  >nacera,  and  less 
fTequeDtl7  majalone  be  so  disi^laced  Defonnities  of  the  trunk  from  Bpiual 
feurvature,  tight  lacing,  etc.  may  also  lead  to  some  change  in  poeition  of  the 
fViflcus  which  in  the8e  caaes  is  other^iae  normaL 

Ab  the  result  of  adheaive  peritonitis  the  stomach  may  become  fixed  by 
Ifirui  tibroua  adheaions  to  the  diaphragm,  abdominal  wall,  Rpleen,  and  other 
[Vtructures,  aud  some  distortion  of  the  organ  may  result  therefrom. 

RUPTURE  of  the  healthy  stomach  or  of  the  duodenum  may  be  the  result 
»f  injury,  blow8  over  the  epigaatrium,  eapeciallj  when  distended  by  a  meal, 
;or  being  run  over  by  a  wheeL  The  exiatenco  of  ulceration  may  favour  the 
accideut.  Luceratiou  of  the  duudenum  has  also  been  attributed  tu  severe 
and  prolonged  voiniting, 

FiSTULOUS  COMMUNICATIONS  between  the  stomach  or  duodenum  and 
adjaoent  piirts  may  be  established  by  morbid  conditions  originating  in  the 
latter.  Thus  the  gall-bladder  or  colon  may  uloerate  through  into  the 
duodenum,  or  abscesses  ia  various  situatious,  hydatid  cy6t8,  or  aueur}'Bm8 
may  burst  into  the  stomach  or  bowel. 

Various  forrign  bodies  that  have  been  swallowed,  or  that  may  otherwise 
have  gaiued  entrance  into  the  stomach  or  duodenum,  may  l>e  fonnd  therein. 
Masses  of  hair,  string,  coeo-nut  Hbre,  etc.  felted  together,  pius,  nails,  etc. 
have  been  seen  in  the  stomach  in  lunatics  or  hysterical  patieuts.  Gall- 
stones  may  lodge  in  the  duodenum,  and  ascaris  lumbricoides  is  sometimes  to 
be  met  with  as  high  up  in  the  canal,  whilflt  it  is  the  normal  habitat  for  the 
aukylo8toma  duoilenale. 

General  Svmptomatoloot 

The  various  morbid  structural  conditions  above  deschbed  determine  the 
occurrence  of  certaia  signs  and  Bymptoms  some  of  which  are  more  or  less 
common  to  ali  stomach  atfections,  as  othcrs,  \vhether  8ingly  or  in  combina- 
tion,  are  more  peculiarly  distinctivc  of  individual  lesions.  Hut  l>esidee  these 
detinite  diseaaes  of  the  stomach  and  duodenum.  with  the  manifestations 
they  give  rise  to,  there  are  many  phenomena  which  are  referable  to  improper 
digeative  changes  in  these  organs  which  may  have  been  caused  by  circum- 
stances  quite  apart  from  the  viscera  conc«rned,  and  that  are  properly  those 
of  indigestion  or  dvspepsia.  No  doubt  primary  digestive  disturbances  that 
may  Ihj  set  up  in  the  stomach,  and  not  directly  due  to  diseases  of  the  viscus 
itself,  will  sooner  or  later  bring  about  morbid  changes  in  the  organ,  aud  a 
vicioua  circle  be  established ;  and  on  the  other  hand.  primary  atfoctions  of 
the  gastro-intestinal  tissues  wiU,  in  addition  to  the  indications  furnished  hj 
their  existence,  also  tend,  in  proportion  to  their  8everity  and  continuance, 
to  set  up  indigestion.  It  is  not,  therefore,  sought  to  attempt  any  sharp 
difitinction  bct\veen  the  clinical  phenomena  due  to  the  structunil  lesions 
ftx>m  those  attributable  esseutially  to  the  ill  digestiou  of  the  coutents,  but 
in  forming  a  diagnoaifl  and  proposing  a  treatment  it  is  desirable,  so  far  as 
possible,  to  keep  these  two  fundamental  sources  of  eymptoms  distinct.  and 
discriminate  l»etween  vvhat  is  dy8peptic  or  functional  trouble  from  actual 
stnictural  leeion. 

The  subject  of  indigestion,  at  least  so  far  as  the  stomach  is  concemed, 
has  already  been  considered  (seearticle  "  Indigestion/'  vol.  v.).     Inasmuch 
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as  digefltion  properly  aignities  the  phjsico-chemical  changes  which  take  p 
iu  the  food  in  the  alimeQbary  cunal,  it  seems  to  the  WTiter  undeairable  anj 
inaccurate  to  include  iu  its  pur\*iew  the  function  of  the  absorption  of  the 
digester,  and  8till  lesa  the  phenomena  of  metabolism  which  concern  ti 
destinatioD,  changes.  and  usea  of  the  absorbed  material,  and  for  imperfectio 
in  which  neither  the  digestive  organa  nor  the  procesa  of  digestion  may  be 
auy  way  responsible.     Hence  "  indigestion  "  or  its  8yiionym  "  dyspep3ia  " 
here  taken  to  mean  some  iuiperfection  in  tlie  digestive  proceas  as  abovi 
detined,  whether  it  be  oral,  gastric,  or  iote^tinal. 

The  sigas  and  8yniptom8  of  atructural  diseases  of  the  stomach  an 
duodeuuiu,  together  with  tbose  referable  to  mal-digestion  of  their  coutents. 
\vhether  there  be  obvioua  lesions  of  these  organs  or  not,  may  be  conveniently 
grouped  into  (a)  local  and  (b)  remote.  With  respect  to  the  fonner  it  is 
certain  that  they  are  present  in  a  greater  or  less  degroe  whatever  niay  be 
the  charauter  of  the  cause,  and  in  the  more  pronounced  and  graver  structural 
aliections  they  may  almoat  be  regarded  as  paramount,  the  remoter  mani- 
featations  beiug  in  the  greater  number  of  cases  scareely  exi8tent.  On  ihe 
otlier  hand  iuiuiy  iiyBpepLic8,  in  whom  the  condition  ia  chieily  funetional. 
with  littlti  if  any  recognisable  ehange  in  the  stomach^  manifest  8ymptoui8 
whLch  are  in  a  great  measure  distant  from  the  organs  in  which  the  faulty 
process  ia  at  worK.  At  t)ie  same  tirne  it  is  not  suggested  that  it  is  possible 
to  draw  therefrom  a  syniptomatic  distiuetion  bet^een  the  organic  and  the 
pruperly  functioual  diaeasea. 

The  LOCAL  SVMPTOMS  of  gastric  or  duodenal  disorder  are  sepurable  into 
(a)  subjective  sensations  and  (b)  objective  phenomena.  I 

The  process  of  digestion  is  normally  CHrried  on  without  any  conaciou« 
aensation  thereof,  and  the  only  fiensory  impreAsiona  r.onnected  with  the 
procesa  are  a  faeliug  of  hunger  referable  to  the  st^:^mach,  \vlucli  may  iu  some 
cases  become  painful  in  its  inteusity,  and  the  sense  of  pleasunible  well-being 
which  fonow8  ou  the  heaUhy  gratilication  of  the  appetite.  This  last,  how- 
ever,  is  mther  of  the  natvire  of  a  general  senaation  than  in  being  8pecially 
associiited  with  the  stomach  ;  similarly  the  seusatiou  of  tliirst  is  of  a  general 
character,  probably  connected  with  a  \vaut  of  fliiid  by  the  tissues,  and  though 
j>erhap8  most  felt  in  the  phar}'nx,  really  originates  in  the  nervous  centres. 
Perveraions  of  these  sensations — Imnger  and  thirst — are  among  the  com- 
nioneat  8ymptoiii8  of  disordered  digestion,  and  also  in  some  measure  of 
structural  diseases  of  the  stomach.  They  have  received  special  conaideratio 
in  the  article  *'  Appktite"  (voL  i.  p.  323). 

The  strictly  local  8ensory  affections  accompanying  indigestion  an< 
gaatro-dundiiniil  diseaaes  exhii)it  the  vvidest  range  of  degree  and  character 
The  cbauiiela  l>y  which  they  are  probably  conveyed  to  the  senHorium  have 
been  mentioned  in  the  section  treating  of  the  anatomy  of  these  organa. 
The  generally  accepted  terma  in  which  these  sensations  are  conventionallr 
described  are  for  the  most  part  very  inadequatc,  but  the  limitations  of 
language  in  thia  respect  olTer  no  better  alternatives.  Vague  discomfort 
reterred  to  the  gastric  region.  a  sense  of  '*  weight,"  "  fulness/'  "  tightness/*  or 
"oppression,"  or  a  "sinkiug"  feeling  before  or  after  food,  are  some  among 
thnse  most  frequently  coinplaincd  of,  and  are  oftenest  attribiitalde — at  leaat 
the  three  first  uamed — to  a  larger  bulk  of  contents,  whether  sohd,  Iiquid,  or 
gaseoua,  than  the  stomach  can  čope  with,  whether  this  has  been  due  to  a 
larger  meal  than  was  suitable  to  the  iudividual,  or  to  the  development  of 
gaaea  during  the  proc^as  of  digestion,  or  to  t!ie  presence  of  some  specially 
iudigestible  article  of  food.  Speukiiig  geaenil]y,  such  Hympt«m3  are  an 
expression  of  a  delayed  digestion,  whether  from  insufiiciency  of  the  gastric 
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juioe,  or  from  impaired  motilitj  of  the  orgau,  as  iu  gastroectasis  or  atony 
from  whatever  cause,  or  froiu  both.  A  feeling  of  "emptinees"  akin  to 
hunger  is,  aa  the  word  implies,  commonlj  dne  to  a  want  of  food  in  the 
Btomach,  which  may  \m  the  result  of  a  very  rapid  digeatioa  and  expu]aion 
of  the  digesta  into  the  inteatine,  coming  on  undulj  soon  after  a  meal.  The 
nature  of  ali  theso  sensations  and  of  pain,  next  to  be  conaidered.  is  clcarly 
related  to  the  8ensil>ility  of  the  stomach.  Normally  this  appeara  to  he  but 
slight,  leas  so  perhapa  thau  in  the  iutestine ;  ordmarily,  hot  ur  puugeat 
substaoces  8wallowed  produce  no  couscioua  eflect  when  they  reach  the 
Btomach,  and  moderate  initation  of  the  gastric  mucous  membrane  seem« 
to  cause  a  aensation  of  "  weight"  rather  thiiu  pain  (Brunton).  The  mucosa. 
however,  is  Uable  to  become  hypenesthetic,  and  then  pain  is  experienced. 

Fain  in  the  stomach,  stoTnach  ache,  or  gastralgia  ia  the  most  marked. 
the  most  oonstant,  and  in  some  respects  the  most  distinctive  of  gastric 
8ymptoms.  indicating  some  structural  cbange  of  the  organ  of  primary  origin. 
oran  irritatiou  due  to  some  digestive  disturbance,  or  sume  purely  neuro- 
pathic  condition. 

The  epigastrium  and  lower  end  of  the  stemum  is  the  most  frequent 
situation  of  pain  of  stomach  causation,  this  being  ofteu  strictly  cireum- 
scribed^and  perhapa  felt  over  an  nrea  that  may  be  covered  by  the  finger  tip,  in 
other  cases  it  is  more  diffused  over  the  epigiiatric  and  hypochondriac  regiona 
Less  often  thau  iutestinal  and  other  abdominal  airections  it  is  experienced 
about  the  umbilicus.  Owing  to  the  course  of  the  afiferent  nerve  channels, 
thfi  pain  ih  frequently  referred  to  the  interscApular  region  and  to  the 
shoulder,  vvhilst  the  overlapping  of  the  pulmouary  and  gaatric  nerve- 
8Upply  accounts  for  the  oc&isional  reference  to  the  stomach  of  pain  that  is 
excited  by  diseased  states  of  the  lungs  or  pleura. 

In  character  the  pain  varies  from  a  dull  ache  or  sense  of  weigbt  and 
tightness,  to  being  "  throbbing "  "sp.ismodic"  "dragging,"  "gnawing/' 
"  darting/'  "  lanciuating,"  "  smarting,"  "  buniing/*  or  a  sense  of  "  soreness/' 
of  aH  degreea  of  inten8ity,  from  simple  uneasiness  up  to  intolerable  agony. 
The  milder  forms  may  become  wearing  when  long  continued.  It  is 
uoticcablo  that  patients  rarely  if  ever  use  to  describe  their  suffering  such 
siiniles  as  being  "gnawed  by  a  rat/'  or  that  their  "  insides  are  being  burned 
with  red-hot  irons,"  aa  they  not  iufrequently  do  when  the  lower  intestines 
are  the  source  of  the  pain.  and  that  gastric  pain ;  whatever  be  its  character, 
is  lesa  likely  to  provoke  mental  delusions  than  intestinal  distress  is.  The 
duration  of  the  diacomfort  may  be  extremely  brief  or  almost  continuous. 
It  is  aeldom  that  the  pain  bas  any  reference  to  the  mere  quantity  of  the 
ingestion,  but  the  quality  of  the  same  is  apt  8eriously  to  influence  it,  and 
the  aimplest  articles  of  diet  may  in  some  circumstanocs  provoke  great 
distresa.  Curious  idio6yncrasies  in  this  respect  are  to  be  met  with.  The 
tirne  relation  of  the  pain  to  the  taking  of  food,  whether  it  follow  immediately 
or  not  for  half  an  hour,  or  one  or  two  hours.  and  to  what  extent  it  is 
relieved  by  vomiting  or  by  the  eructation  of  gases,  or  whether  it  be 
inoreoaed  or  diniinished  by  presaure  over  the  stouiach,  are  also  characters  to 
be  noted  as  well  as  the  presence  or  absence  of  tendemess  over  the  painful 
area,  which  ia  sometimea  ao  great  as  to  prevent  contact  with  the  clothea. 
To  some  extent  these  severa!  ctiaracters  of  gastric  pain  are  distinctive  of  the 
varioua  diseased  statea  which  the  stomach  may  exhibit.  and  so  far  are  referred 
to  in  treating  of  the  special  Bymptomatology  of  theae  maladiee;  and 
although  taken  with  other  indications  are  of  considorable  diagnosdc  value, 
yet  require  judgment  for  their  interpretation  ovring  to  the  ezceptions  which 
muBt  be  made  in  anj  statement  conceming  them.     It  is  also  important  to 
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remember  that  pain  in  the  situation  and  with  the  characters  here 
deecribed  may  be  due  to  caustis  other  than  gastriCj  such  a«  afiections  of  the 
colon,  spleen,  gall-bladder  aud  ducte,  Bpiual  caries,  thoraciu  aneurjsm. 
and  intercostal  neuralgia. 

As  Dr.  Head  bas  snown,  cerUin  regions  of  the  Bcalp  are  associated  with 
the  segmental  areas  of  Ihe  trunk  as  low  as  the  tenth  dorsal,  it  follows  that 
reflectod  jiaiii  and  tenderuesa  uiay  be  experienced  over  the  teuij>oral^ 
vertical,  parietal,  and  occipital  regions  when  the  areas  correepondiag  to  the 
stomaoh,  viz.,  seventh  to  tenth  dorsal,  are  involved,  and  as  discomfort  ovei 
the  latter  vary  in  inten8ity,  so  will  the  former, 

A  peculiar  form  of  gastric  pain  is  known  as  heart-bum,  acidi4y  or 
cardialgia,  caused  by  the  contact  of  the  acids  of  the  atomach  (whether  the 
hydrochloric,  or  the  organic  acids  produced  during  digestion)  with  the 
Burface  of  the  cesophagus,  which  is  normally  much  moro  sensitive  than  the 
stomach.  The  coudition  whiuh  permita  thia  coutact  is  a  relaxation  of  the 
cardiac  orifice  with  slight  eructation  of  the  stomach  contenta  It  is  uaually 
asaociated  with  gastric  fiatulence  which  favours  this  regurgitation,  and  is 
relieved  by  free  eructation,  or  bya88uming  the  erect  position.  It  is  not  to 
be  ragarded  as  neceasarily  indicative  of  hyperchlorhydria  nor  of  increased 
acid  fermeutation,  aud  ofteu  is  not  so. 

Clo3ely  connected  with  unhealthy  states  of  the  stomach  and  its 
contents  are  a.foul  hreatk  and  nasty  taste  in  tke  moulh,  of  vrhich  there  are 
many  varietiea.  lU-smelling  gases  liberated  in  the  process  of  digestion, 
some  of  which  have  escaped  upwards  from  the  intestines  through  the 
pylorus  account  for  the  firat,  and  in  some  meaaure  for  the  second,  which  is 
also  partly  dne  to  abnormal  products  of  digestion  or  of  metabolism  which 
are  excreted  in  the  buccal  tiuids.  The  condition  of  the  mouth  itself,  carious 
teetb,  etc,  must  not  be  overlooked  in  this  connection. 

Another  Bubjective  sensation  is  iiansea,  which  is  especially  likely  to  be 
called  forth  by  the  sight  or  thought  of  food,  or  may  be  felt  apart  from  such 
association.  It  is  alway8  combined  with  an  impaired  appetite,  and  readily 
paasea  on  to  vomiting.  It  ia  uHually  due  to  some  altered  state  of  the 
mucous  membrane  of  the  stomach,  and  is  hence  a  freijuent  though  not 
invariable  8ymptom  of  catarrh  both  acute  and  chronic,  but  its  precise 
pathology  is  not  certain. 

The  chicf  ohjecfive  dgns  of  gastric  disease,  bcsides  such  as  are  aecer- 
taiued  by  phyBical  ex:auiination,  are  liatulence,  eructatious,  and  vomiting. 

Fiatulence. — The  stomacli  ordinanly  contains  a  small  amount  of  gas, 
partly  consisting  of  air  that  bas  been  8walIowed,  and  partly  of  COg,  derived 
from  fermentation  of  tho  food  stuffa  Trom  either  of  these  sources  the 
amouat  muy  be  very  con8iderably  augmeuted,  and  in  addition  gases,  such  as 
COg,  H,  SH2,  and  even  CH^,  may  pass  upward8  from  the  intestines  through 
a  relaxed  pylorus.  Under  certain  conditions,  not  well  understood,  an 
interchange  belween  the  gases  of  the  blood  and  those  in  the  stomach  may 
take  plaoe  iu  such  a  way  a«  largely  to  increase  the  latter.  When  the 
quiiutity  i:i  the  stomach  is  such  aa  to  cause  distension,  or  is  eructated  in 
appreciable  amonnt,  then  fiatulence  is  underatood  to  occur.  Since  the 
fermentation  of  caTbohydmte8  is  the  chief  cause  of  the  condition,  it  follow8 
that  it  comnionly  indicatcs  such  an  error  iu  their  digestion  as  permits  a 
louger  deliiy  of  the  food  iu  Lhe  stomach  than  should  be,  or  a  deficiency  of 
hyi&ochloric  acid  by  whicli  the  fermentations  are  held  in  check.  Other  forms 
of  mal-digestion,  however,  are  sometimes  reaponsible,  and  paralytic  distension 
of  the  organ,  as  may  occur  in  some  nervoua  states,  after  great  pain  or  ^ith 
pehtouitis,  is  associated  with  an  extreme  amount  of  ilatulcnoe.     Apart 
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from  the  diHcotufort  and  even  pain  induued  by  the  dietended  stomaoh, 
disorders  of  the  circulatiou,  ^uch  as  faiuting,  palpiuition,  und  peeudo- 
auginous  ultocks  muy  ensue,  consequeDt  oq  the  impediment  oHered  to  the 
beart'a  actioo. 

Eructationa, — Beaides  Llie  iMjlcliing  up  of  gasee,  which  niay  bo  some- 
times  y6ry  difitreeaing  in  amouut,  caaiLng  on  an  hour  or  tw(i  atter  uieals, 
or  much  later,  some  ot*  the  Uquid  contentu  of  the  Btomach  mdy  be  brougbt 
up  into  the  inouth.  These  may  be  neutral  or  alkaline  (water-braah),  con- 
siflting  generally  of  soliva  that  litis  tnicii  8walIowed,  or  of  the  Huid 
remaius  of  digestion  in  vrliieh  the  acida  ha\'e  beeu  neutrah^ed  or  real>8orbed. 
Or,  aa  is  more  common,  the  ejecta  are  acid  (pyroai8),  whether  liydrochloric 
or  organic,  and  frequeutly  aasociated  witli  hyperchlorliydria,  and  as  a  con- 
Bequence  gives  rise  to  cardialgia.  Such  fluid  iuay  rise  into  the  mouth  at 
any  tirne  after  a  meal,  but  more  ofteu  about  une  to  tlin>e  hours  after. 
Wiien  not  due  to  hyper8ecretion,  it  Bignihea  some  delay  in  the  digestive 
procesa,  and  iu  the  propulaiou  of  the  chyme  into  the  duodenum. 

Vomitintf. — Next  to  pain  this  is  probably  the  most  aignificant  sign  of 
gastric  disorder,  but  it  must  be  remembered  that  it  is  induced  by  conditions 
i[uite  apart  frum  the  stomach,  as  iu  some  cerebral  aud  meuingeal  diseases, 
certain  blood  states  and  poisoningd,  and  in  a  reflex  manner.  \Vhen  strictlv 
depeiulent  u)xmi  lucal  causes,  tliese  are  to  be  found  iu  the  uature  of  the  food, 
t[\umtity  or  cjualit)',  an  irritable  state  of  the  sttinuich  from  catarrh  or 
uberatiou,  the  former  of  wluch  oocurs  in  most  gastric  diseases.  and  hence 
voaiiting  comes  to  be  a  very  frequent  manifestation  of  stomach  affections. 
Its  tirne  of  occurreuce  aud  relatiou  to  the  ingestion  of  fotnl,  tlie  rehef  or 
otherwise  it  niay  bring  to  discomfort  or  pain,  whether  it  be  eaey  of  perform- 
ancc  or  acctmipauiutl  by  much  riitcliiii^  aud  strainiug,  are  amoug  the  chief 
charactera  to  be  takeu  notice  of.  Stili  more  infurmiiig  is  the  nature  of  the 
vomit,  such  aa  the  quautity  and  appearance,  its  reactiou,  aud  the  uature 
and  percentage  of  the  acids  present.  the  condition  of  the  food-remains,  and 
the  preaence  of  bile  or  blood.  pointB  that  are  fully  dealt  \nth  in  the 
account  of  the  individual  disBases  (see  article  "  H.ematkmksis/'  voL  iv.  p.  257). 

Inasmuch  as  the  digestion  vvliich  takes  plače  iu  the  stomach  is  in  the 
main  preparatory  tu  tlie  uiure  elaborate  changes  wluch  take  place  in  the 
intestines.  it  is  obvious  that  tlie  latter  are  liable  to  be  influeuced  by  the 
Gompleteneaa  or  othenvise  with  which  the  stomach  (jerforms  its  functions, 
and  hence  such  pcristaltic  disturbauces  as  coustipatiou  aud  diarrhoea, 
although  directly  depeudent  upou  the  intestines,  may  really  owe  their 
causatiou  to  gastric  inefficiency. 

Spaoe  precludes  more  thau  the  bare  enumemtion  of  the  uemotk  svmitoms 
»)f  giuslric  iiidigestion  wluch  mav  l>e  thu8  grouped.  Netvoun. — Headache, 
verttgo.giddiuess.subjective  sensationa  of  night  aud  hearing,  drowaine68t  hea\'y 
sleep,  tor^Kir,  wakefulne88,  mental  irritability  or  depression,  hyiiochondriasiSp 
melancholia,  referred  pains.  musculur  cramps.  Dr.  Ford  Eobertaon  haa 
recently  drawn  attention  to  seven^  catarrhal  ehangea  in  the  stomach  and 
iutestiuc  associated  with  various  forms  of  iQ3anity,  especially  general 
paralysLS,  and  attributes  the  leaion  in  the  mucosa  to  the  irritant  enects  of 
toxic  bodiea  developcd  during  iligeation.  Circidatort/. — rali>itati(>n,  cardiac 
irregularity,  iutermittent  action,  Byncope,  cardiac  pain,  angina,  flushing 
of  face,  coldnesa  of  extremitiC8.  R€9piratory. — Cough,  dyspuu-ji,  sighing. 
Cy^tanayu$. — Various  urticarial  and  erythematous  raahes,  acne,  muddy 
or  dirty  complexion.  Uruiunj. — Deposits  i»f  iirates,  phoaphatea,  oxalates, 
uric  acid  ;  albumiuuria;  glycosiiria;  aroniatiu  aulpliates.  Among  the  most 
frequeQt  reaulta  of  diseaaes  of  the  stcinach,  or  other  organa  of  digestion. 
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r>  iiijistanccs  it  may  he  aflirmcd 
i;iuli*r  tho  stimulation  of  food,  or 
■'■iittii  mastication  Ib  about  to  com- 
■  II  ;^Mstric  digestion,  except  for  any 
ii.ich   is  empty,  and,  also,  it  would 
: lic  Kecrction  in  an  empty  stomach  is 
■   Mimo  kind.     Furthcr,  it  secms  to  be 
■  :i'i  timilit.y  (»f  the  gastric  juice  is  very 
uial  ur  emotional  statc^  of  the  individual, 
^*tL  .,  ,ii;iy  jict  sinularly.     Thus  it  may  l)t'  that 

S*^  ■.  .-inlogical  dige8tibility  may  l>o  taken  with 

**►  jI  asurable  sitnoundings,  whiLst  a  pi^rfcctly 

ln^  iiut-stion  iinder  conditionK  of  deprcKHiou  <.»r 

^-  !iiuiility  as  \vell  as  on  the  secn^tion  of  the 

i^^  '  ■>  <l  in  the  result. 

jl,_  •  <  i;illy  in  Gennany,  have  gone  to  shovv  that  tho 

^  ■  "  is  subject  to  very  considerable  variation  both 

^.  ;;!iii'  of  production  in  relation  to  f ood  ingestion. 

l^  1  ihis  uountry  these  results  have  received  ninch 

1'  ;ii  mcusure  from  the  obvious  ditticulties  connected 

^_  ;.i  .iiijily8is  of  the  stomach  contents  under  spi'cilit'd 

:   *'..i\]y  since  such  procedures  require  frequent  n'j)eti- 

1-  'i-i.:  of  the  leal  state  and  to  avoid  a  general  inft*renee 

>  oiiditiou. 

:li>-  composition  and  quantity  of  the  gostric  juice  at 

'  '!y  concem  the  hydrochloric  acid;  of  the  p^psin  and 

-    kno\vn,  but  they  do  not  in  ali  cases  appear  to  vary 

<<-i(|. 

■i   that  the  quantity  of  gastric  juice  sccretcd  niay  very 

riDriual,  bcing  poured  out  either  almost  continuously 

-•  .  "^  ^^  intervals  quite  irrespective  of  the  presence  of 

ii;»(:li.     Very  frequently  the  fluid  contains  a  greater  per- 

■•■iiloric  acid  than  in  health.     These  conditions  are  for  the 

.  .;ii  in  gravc  nervous  states,  such  as  the  enormous  secretion 

■  ,.    >  (»f  tiibes,  often  lasting  over  several  day8,  or  the  similar 

'  li<-  rare  and  obscure  cases  of  acutc  gastric  dilatation  which 

:\y  futaL     They  often  appear  to  be  quite  unconnected  \vitli 

!i  »if  the  stomach. 

7<>up  uf  cases  of  more  frequent  occurrence  tlie  percentage  of 

-i«l  (.*xceedB  the  normal  ('I  to  *25),  and  niay  be  as  much  as 

^i'i  iiicreasc  in  the  quantity  of  fiuid.   This  hyiicrchlorhydria  is 

iMiii^uniment  of  chlorosis,  and  is  constantly  associated  with 
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gastric  ulcer,  with  the  production  of  which  it  m  largelj  connected.  Another 
cause  for  hjperaciditv,  qiiit*?  distinct  in  charactar,  is  an  over-tbrnuition  of 
orgauic  acids  derived  froia  fermenlation  of  the  carbohjdrate  inge«ta— ^  true 
digestive  fault — which  is  ren*lered  posaible  by  a  deticioncy  in  the  hydro- 
clJoric  acid  secreted,  or  by  a  great  exce8s  of  sugara  and  starches.  It  is 
iinportant  to  recogniae  tlie  diflerenc«  in  the  nature  of  theee  two  conditious, 
which  may  appear  to  be  alike  to  the  mere  test  of  litmus  paper. 

In  contrast  to  the  foregoing  are  those  patient«  in  whom  there  is  a 
deficiency  of  gastric  juice,  even,  it  is  said,  to  coiiiplete  suppression — acbylia 
gastrica — or  a  percentage  of  hydrochloric  acid  below  the  norniaL  Althoiigh 
these  conditiona  may  occur  without  any  change  in  the  luucosa.  and  niay  l>e 
the  effcet  of  nerve  infiiienee  only,  they  are  most  freqnently  the  result  of  the 
clironic  catarrhal,  or  other  alteratioua  in  the  stnicture  of  the  mucons 
membrane  when  the  glanda  are  de8troyed,  such  as  ia  particularly  found  iu 
cancerous  infiltrations  or  in  cirrhosia  ventricuL. 

The  8ymptom8  which  these  several  morbid  states  give  rise  to  are  neoes-j 
8ari]y  elo8ely  associated  with  imperfeetions  in  digestion,  and  are  in  some 
measure  moditied  by  any  coincident  alterationt.  in  the  motility  of  the 
stomach.  Ali  degrees  of  8en3ory  disturbance  are  exi>erienced,  from  a  mere 
80use  of  weight  and  fnlness,  or  vague  abdoniinal  discomfort,  wheu  the  secru- 
tion  is  deticient,  to  a  biirning  pain  w]ien  the  acid  is  iu  exce8S,  or  the  juice  is 
poiired  out  iuto  an  empty  stomach.  Acid  eructationa  and  gaaeous  expnl- 
aions  are  frequent,  and  vomiting  generally  givea  reUef,  tliough  caiising  a 
smarting  in  the  gullet  from  the  nature  of  the  ejecta.  In  hypersecretion  and 
hyperchlorhydria  the  appetite  is  oftcn  good,and  frequently  food  relieves  the 
pain,  particularly  if  this  he  nitrogeuoiia,  by  conibining  with  the  acid,  but  in 
the  reverse  conditiou  the  desire  for  food  is  variable,  capricious,  or  vvanting. 
As  a  nile,  the  8ymptom8  supervene  soon  after  a  meal,  \vhea  the  secretions 
are  deticient,  and  perhapa  not  for  two  or  tliree  hours,  wlien  there  is  exceasive 
acidity. 

Owing  to  the  ver}'  inefiicient  digeation  of  the  food  when  the  juice 
is  deficient»  the  remote  digestive  troubles  such  as  lassitude,  lieadache,  ete., 
are  conimoiily  couiplained  of,  and  tlie  čase  corresponds  generally  to  a  clironic 
gastritis.  which  indeed  may  \w.  the  cause.  In  escesaive  secretion,  so  Ion«-' 
aa  there  is  food  to  deal  v\ith,  8ymptoms  are  for  the  most  part  in  abeyance, 
since  digestion  of  proteids  at  leeiat  is  eflected,  and  the  evils  of  esceasive  carbo- 
hydrate  fennentation  are  averted ;  but  when  the  stomach  is  empty,  then 
the  superacid  ftuid  acta  as  nn  irritant  on  the  mucoiis  membrane,  which, 
there  is  reason  to  suppose,  is  often  hypera?sthetic  in  such  cases.  As  further 
oontributiug  to  the  pain  that  is  felt,  pyloric  spasm  is  liable  to  occur.  beiug 
excited  by  the  over-acidity,  Irregularities  of  tlie  bowol8,  couHtipation,  or 
diarrhoea  are  almast  6nrely  pre^ent.  Eegard  must  also  be  paid  to  other 
mauifestations  of  the  uudurlying  neurosis,  vvhich  may  or  may  not  over- 
shadow  those  referable  to  the  digestive  organa. 

There  is  little  to  add  concerning  the  sensort/  neuroses  of  the  stomach,  to 
what  has  already  been  \vritten  aboub  perversion  of  appetite,  pain,  nauBoa,  and 
other  abnormal  sensations.  No  distinction  can  Lk'  dra\vn  between  those 
iisaociated  with  definite  gastric  leaions  and  the  same  when  no  structural 
change  is  to  be  found  and  they  are  the  espreaaion  of  some  general  neuropathy 
or  of  a  local  neuralgia  (ga3trodynia).  Such  8ymptoms  play  an  important 
part  in  the  manifestations  of  "  nervous  dy8pepsia/'  and  are  not  in£requently 
relieved  by  the  takin^;  of  food,  or  by  preasure  over  the  epigastrium,  although 
this  is  not  iuvariable.  Having  regard  to  the  normally  slight  sensibility 
possessed  by  the  gastric  mucosa,  a  condition  of  h3rpene8the8ia  is  assumed  to 
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exi8t  when  the  prescnoc  of  food,  of  šaliva,  or  of  stomach  Beoretion  induces 
pain  or  diBtreaa,  and  such  a  state  appears  to  be  the  explaDatioQ  of  niuch  of 
the  discomfort  associated  ^^'ith  erosions,  ulcer,  and  indeed  of  structural 
changes  in  the  stomach  generally.  Froni  this  it  wiU  be  seen  tbat  it  ia  often 
extnrtiiely  difticult  entirely  to  exchide  the  exi8tence  of  any  leaion  in  a  čase 
of  ^astric  pain  and  to  be  sure  that  it  is  a  gastrodynia  only.  Attention 
flhould  bc  paid  to  the  presence  of  other  hy8tencal  or  neurastheuic  8}iuptom8 
and  to  relation  of  the  pain  to  other  evidences  of  disordered  Mtomach, 
such  as  vomiting,  cardialgia,  tlatulence,  tenderness,  etc.,  as  wcli  os  the 
reaults  of  phyHical  exaiuiuation  of  the  abdomen.  The  occurreuce  uf  pain 
independently  of  food,  or  its  relief  by  the  same  or  by  pressure,  and  a  general 
teudency  of  periodicity  in  occiirrence,  often  regularly  at  night,  and  little 
disposition  to  be  referred  to  the  int^rscapular  regiou  or  shoulder,  are  of  con- 
siderable  iuiportance  in  arriving  at  a  diagnosis.  The  moHt  frequently 
recurring  dithculty  in  respect  to  diagnosia  lieB  in  the  discrimination  of  these 
very  oomuaon  cases  in  chlorotic  young  woineu.  wheD  ali  Lhe  8yniptoui8  of 
gastric  ulcer  are  present  except  the  hiemorrhage,  from  what  woiUd  be 
regarded  by  many  as  ga8tn)dynia,  and  it  niay  be  adiihtted  that  no  criteria  of 
diflerence  are  to  be  found,  nor  are  such  reasonab]y  to  be  espected  if  much  of 
the  ])ain  in  ulcer  is  attributable  to  hy}>er««the8ia  of  the  nuicosa.  Paroxyexu8 
of  ga8trodynia  are  occa8ionally  alarming  in  their  intensity,  for  vith  the 
pain  thcre  uiay  be  a  cotidition  aluiost  of  colla{>Ke,  with  cold  swc}its  und 
a  small  alow  pulse,  thougli  tliis  does  not  alwuys  corresiX)nd  to  the 
general  condition^  and  may  give  a  clue  to  the  real  nature  of  the  afifec- 
tioD.  A  copiouB  tiow  of  pale  urine  of  low  speci  tic  gravity,  as  with  other 
forma  of  nerve  atomis,  niay  inimediatGly  follow  the  attack.  A  curioua  and 
iuezplicable  association  of  gastric  pain  with  aortic  iucompetency  haa  I)een 
noted.  As  ilhistrating  i>ain  of  nervous  origin,  when  there  is  a  grose  lesion 
of  the  centres  without  chauge  in  the  stomach  n3ay  be  mentioned  the  gastric 
criaes  of  tabes.  The  condition  known  as  "  auorexia  nervoea,"  when  a  most 
eKtreme  cmociation  takes  plače,  often  with  complcte  loas  of  appetite,  is  not 
to  be  regarded  as  mere}y  the  resutt  of  a  want  of  food  or  a  {>eculiar  form  of 
gastric  neurosis,  but  rather  as  some  abnormal  state  of  the  central  nenous 
6yatem,  which  leads  not  only  to  impairt^d  appetite  (not  alway3,  it  is  to  be 
noted,  a  complete  anorexia),  but  also  to  a  grare  deterioration  in  the 
nutritive  capacitj  of  the  tissues. 

Terversions  of  the  inotUity  of  the  stomach  ure  frequent  and  various, 
both  in  the  direction  of  exce88  and  of  deficiency,  and  their  dependence  on 
impaired  nervous  control,  diatinct  from  gastric  diseaae,  is  in  very  many 
casea  undoubted,  emotional  and  mental  states  being  often  (?learly  reapon- 
sible.  AU  grades  of  exce8s  are  to  be  met  with,  from  an  increased  periaUilsis 
up  to  an  attack  of  eructationa  or  vomiting — so-called  hy8terical — which  may 
last  for  days.  The  intestiucs  are  at  the  same  tirne  U8ually  involved,  and 
l><)r1x)rygmi  and  diarrhcea  oecur,  cauaing  much  inoonveuience.  The  sensi- 
bility  of  the  atomach  is  alflo  most  likely  to  be  altered,  and  the  motor  disturb- 
anoes  are  then  accompanied  by  a  consciouB  sensation  of  the  6xistence  of  a 
stomach,  or  a  sickening,  sinking  feeling,  or  even  pain,  which  niay  be 
extremely  severe,  as  happens  in  the  gastric  crises  of  some  spinal  cord 
diseaees.  Moreover,  muscular  manifi*station8  of  other  structurea  are  apt  to 
occur,  of  which  hiccough  or  deep  sighing  are  among  tlie  most  frequent.  A 
simple  exaggeration  of  the  nonual  peristaltic  movcmeuts  reeulta  in  propelling 
the  contents  of  the  stomach  into  the  duodenum  with  undue  haatc.  and  the 
con8equeut  cauaation  of  a  feeliug  of  emptiness  or  hunger  sooner  after  a  meal 
than  is  usual.     If,  as  aometimes  occura,  the  peristaleis  is  in  the  reveree 


412 


STOMACH  AND  DUODENUM.  BISEASES  OF 


direction,  the  intestinal  contents,  even  those  of  the  colon,  may  find  theirway 
into  the  stomach  and  he  thence  ejected.  A  rare  nianifestation  of  this 
perversion  leads  to  rumination  or  meryciamua,  when  the  food  is  chewed, 
8wallowed,  and  tben  brought  up,  exactly  as  in  runiinant  auimals.  Tliia 
has  beea  secn  in  persons  the  subject  of  grave  ncrvous  diBeaaes,  but  has 
also  been  known  to  be  acquired  by  imitation  and  practice.  The  motor 
disturbance  may  take  tho  form  of  defiuitc  spasm,  aometimes  affecting  the 
entire  atoinach,  tbough  this  seldom  cauaea  any  discomfort  resembling 
intestinal  cramp  or  colic.  Spasm  of  the  cardiac  aperture  u  iisually  nervoua, 
thougb  may  be  induced  by  hot  or  irritating  ingesta  ;  but  the  pyloric  spasui 
i3  most  often  caused  by  a  hyperacidity  of  the  eontenta,  and  is  a  frequent 
cause  of  aevere  epigastric  paiu  two  hount  or  more  after  a  meaL 

Deticient  muacular  power  in  the  stomach  is  a  common  8ymptom  of  any 
state  of  bad  health  and  general  enfeeblement,  of  ansemia,  chlorosis,  and  the 
like,  as  well  a:^  chronic  catarrh  of  the  organ ;  lesa  often  is  it  a  manifestation 
of  a  purely  uervouB  condition,  though  temporary  inhibitiou  of  its  exertii8e 
may  accoiQpany  great  emotion  or  anxiety.  The  resulting  8ymptom8  of  this 
atony  are  those  of  delayed  digestion,  with  a  sensation  of  weight  and  dis- 
tension  with  llatulence  and  eructations.  Kelaxation  of  the  cardiac  and 
pyloric  oritices  may  occur,  unduly  facilit^iting  the  passage  of  gas  in  the 
ingeeta  in  abnormal  directionp. 

7'reattne7iL — For  the  8ati8factory  dealing  with  that  form  of  gastric 
indigestion  that  is  e8sentially  nervoua  in  its  origiu,  and  the  treatment 
of  the  8enBory,  motor,  aud  even  the  8eeretory  disorders  \vhich  in  varying 
combination  constitute  "  nervous  dyspepsia/*  it  is  of  primaij  importance 
to  tiike  into  consideration  the  general  condition  of  the  individual,  and  not 
confiue  attention  to  the  stomach  and  its  misdoings.  Indeed,  it  is  very 
often  absolutely  nece8sary,  in  gaining  the  confidence  of  the  patient,  to 
appear  to  be  disregarding  the  digeative  troubles  in  endeavouring  to 
disabuse  his  miiid  of  his  "  liver  being  out  of  order,"  or  of  that  much-abused 
organ  being  the  seat  uf  his  trouble.  Such  i>atient8  are  commonly  fuU  of 
notioDs  as  to  the  nature  and  cause  of  their  nialady,  and  are  very  apt  to 
neglec;t  aH  advice  that  does  not  fit  in  with  their  preconceived  ideas,  and 
conaider  their  caae  is  not  properly  understood  uuleas  something  is  done  to 
"touch"  their  "  aluggish  liver."  The  widespread  advertisements  of  piUs 
and  nostrums  for  the  cure  of  ali  digestive  troubks  fosters  their  erroneous 
conceptiona,  and  their  self-dosiug  does  niuch  to  make  tlieir  illness  more 
ditlicult  to  treat.  Heuce  it  is  that  not  only  in  attending  to  the  general 
condition  of  the  patient  must  such  conditiona  as  chloroaia  or  other  under- 
lying  perversiona  of  nutrition  receive  careful  treatment,  but  the  habits  and 
occujiation,  with  the  mentol  and  emotional  state  of  tho  individual,  be 
investigated,  as  weU  as  the  esiatence  of  neurasthenia  or  other  nervous 
disea«e,  and,  if  need  be,  corrected.  Quite  as  much  good  raay  be  done 
in  these  directions  by  change  of  scene,  a  reat  from  work,  and  other  such 
measurea,  aa  by  remedies  9pecially  directed  to  the  atomach  itself. 

As  contrilmbing  to  the  general  treatment,  it  is  very  deairable  that  the 
auHerers  irom  nervous  dy8pepsia  should  be  kept  warm,  and  that  their 
clothing  ahould  be  suitable  and  sufticient  for  the  limbs  as  well  aa  for  the 
trunk.  Such  patients  are  liable  to  suffer  much  from  cold  feeb  and  hands 
and  to  8pecially  "  feel  the  cold,"  and  mich  an  indication  muat  be  met  by 
application  of  warmth  or  by  the  preveution  of  loea  of  heat  by  their 
appareL  A  -vvoven  or  flannel  abdominal  belt  ia  a  very  useful  adjunct  to 
the  ordinary  underclothea,  and  night-socks  or  hot-water  bottles  to  the  feet 
or  belly  attbrd  much  relief  and   materially  aaaist  the  circulation.     Hot 
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fomentations  or  similar  applicrttiona  are  of  the  greatest  service  in  severe 
paroxyBmfl  of  gaatric  pain,  and  fihould  be  emplojed  whatevor  elae  maj  be 
done. 

Whilst  on  general  hjgienic  grounda  it  may  be  advisable  to  recommeud 
inodemte  nnd  regular  exercise,  it  niust  be  remembered  that  the  subjects  of 
the  uialadj  iimier  conaideration  are  verj  likelj  to  be  easilj  tiroti,  and  that 
fatigue  generali)'  favours  neuropathic  manifestations.  Caution,  therefore,  is 
uece8sary  as  to  the  degree  and  charac-ter  ot*  the  exerci8e  to  be  taken,  and  anj- 
thing  like  exhau8tion  luust  be  avoided  Indeed,  it  is  frequently  weU  to  order, 
iF  only  aa  a  preliniiuiiry  or  udjuriot  Ui  othor  Ireatment,  a  parlial  ur  ctniipleto 
"  rest  cure."  Reating  before  and  after  a  m&il  should  Ije  carefully  observed. 
Among  the  errors  of  living  in  auch  cases  is  a  walk  home,  after  a  day'8  ofidce 
or  other  work,  before  dinuer.  Early  rising  and  cold  bathiug,  whatever  niay 
be  their  merita  for  othera,  are  not  auitalile  for  the  nervoua  dy8peptic,  who 
may  ofteu  be  recommended  to  breiikfa8t  in  bed  so  as  not  to  atart  the  day 
tired,  At  the  same  tirne,  restrictions  must  be  put  up*:'n  the  engagementa 
and  entertainmenta  Liter  in  the  day,  \vhen  such  j>atieats  are  often  at  their 
best  and  feel  quite  fit  for  conaiderable  exertion.  although  at  the  cest  of 
exhauHttun  and  inrreaaed  suHenng  Dext  day. 

AU-iiuportaut,  of  course,  ia  the  question  of  diet,  but  at  the  same  tirne 
much  judgment  and  diacrinnnatton  are  required  in  Iaying  dowu  rulea  for  it, 
since  it  is  uioat  deairuble  that  the  patient  ahould  not  be  continually  think- 
ing  of  what  he  nhoiild  eat  or  avoid,  and  ahtaild  be  prevoutud  as  far  aa 
poesible  from  the  habit  of  iatroapection  upon  his  condition,  whether  thia 
refer  to  liia  food  or  to  the  action  of  his  bowel8.  both  which  subjects  occupy 
8  large  share  in  the  thoughta  of  manj  a  neurotic  man  or  woman,  and,  in 
the  vvritera  experience, more  frequently  the  former.  Many  is  the  dyBpeptiG 
who,  if  not  self-made,  ia  at  least  aelf-coutinued  by  the  pursuance  of  some 
ridiculoua  dietetic  regimen  for  which  he  ofVers  aome  reaeon  which  ia  as 
ignorant  as  it  is  absurd.  ExceUent  and  essential  as  a  regulated  dietarj  is, 
botli  for  getting  well  and  for  keeping  well,  the  writer  ventures  to  affirm 
that  as  manj  casea  of  indigeation  exiat  whose  cause  isaa  clearly  attributable 
to  Bome  course  of  diet  the  components  of  wluch  may  be  phy8iologicaUy  with- 
out  reproach,  aa  there  are  thoae  whose  ailment  is  the  direct  abuae  of  dietarj 
prudence,  and  the  recent  introduction  of  patent  foods,  extract8,  and 
e8i)eciallj  predige^ted  aliments  is  iargely  responsible  for  thia  result.  The 
idea  that  this,  that,  or  the  other  plain,  digeslible,  and  nutritious  articlc 
of  food  will  disagree  is  with  many  a  fad  that  has  been  enconraged,  though 
it  must  be  admitted  that  idiosyncrasie8  in  respect  to  the  digestibilitj  of 
ordinarj  foods  are  occasionallj  to  be  met  with,  and  must  be  aliowed  for. 
Htaice  in  tliis  class  of  caae  it  ia  verj  common  to  furuish  the  pitient  with 
a  written  dietary  to  be  followed.  Except  for  special  reasona,  let  the  food 
be  aa  varied  aa  poHsible,  with  due  regard  to  its  digestibility ;  and  it  is  a 
common  expcrience  that  individuals  who  are,  aa  tho  phraae  is,  "  martjra  to 
indigcstion  "  may  partake  freely  of  even  a  puhlic  dinner  and  feel  better 
rather  than  wor86  for  the  tran^pi^ession  of  their  self-imposed  rulea. 

In  a  large  number  of  cases,  no  doubt.  where  careful  examination  and 
the  patienta  own  account  have  ahown  the  8ecretory,  the  motor,  or  the 
8euBory  functiona  of  the  stomach  to  be  reaJly  impaired,  then  a  regulated  diet 
must  be  insiated  on.  Wheu  a  state  uf  supersecretion  or  hyperchlor}'dria 
ezists,  the  more  the  food  is  contined  to  Bimply  lean  meat  with  a  verj  small 
amount  of  ruak  or  drj  biscuit  and  hot  water,  or  very  weak  tea  without 
sugar,  l)etween  meals,  the  better.  A  milk  diet  for  a  few  day8  will  often 
&uitably  precede  tliis  plan.     The  digestion  of  other  a]imentary  phnciples 
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is  clearlj  defective  in  such  a  condicion,  just  os  iu  the  opposite  state  of 
hypochlorydria  proteids  should  be  avoided  aud  a  carbohydnite  djetaiy 
adopted.  It  is  well  also  in  tliis  condition  to  encourage  the  taking  of  salt, 
as  this  is  the  source  of  the  deficient  acid.  In  other  neurotic  disturbancea 
it  U  well  to  aini  at  retuming  to  ordinary  meals  at  the  usual  times,  and  this 
oourse  may  be  suon  re-establiehed  evt?n  in  patiente  who  aeem  the  most 
re&isteut.  It  need  not  be  said  tliat  obviously  indigestible  articies — pastry, 
iiuts,  cheese,  pickJea,  etc., — be  elimiaated  from  what  is  taken,  at  least  at 
first. 

Very  considerable  assistance  to  digestion  niay  be  given  by  the  administra- 
tiou  of  hydrochlorio  acid,  immediately  before  or  after  meals,  in  those  con- 
ditions  wheD  this  is  8hown  to  be  deficient,  and  particularly  when  there  is 
tlatulence  and  enictationa  from  faulty  carbohydrate  digestion,  with  eardialgia 
froui  tlie  presonce  of  an  exces8  of  orgariic  acida.  The  uncertaiiiby  as  to  the 
variaticms  tu  the  amoimt  of  pepaiu  secreteil^  aud  its  not  c(trreiqx)nding  with 
alterations  in  the  hydrochl(jric  acid  produced,  render  the  adniiuistration  of 
this  ageut  less  certain,  and  rulea  for  when  it  should  be  given  are  not  easy 
to  formulate  unless  analysiH  has  clearly  shovvn  its  dofieiency.  It  certJiinlj" 
is  not  so  generallv  useful  as  is  the  acid  The  writer  has  found  a  very 
satisfactoij  way  of  giviug  pepsin  is  in  the  form  of  Benger'8  liquor  ijepticiie, 
one  or  two  teaspoonfuls  before  meals  in  a  couple  of  oiiuces  of  Liebig's  beef 
tea  as  ortlinarily  uiade  and  allowed  to  becoine  tepid,  not  lieing  taken  hot. 
Ten  t>r  (ilteen  drops  of  diUite  hydn>(;hloric  acid  may  also  be  added  to 
this.  The  Liebig'8  extract  fiirnishes  the  material  from  which  the  gastric 
glands  in  great  measure  elaborate  their  secretion.  A\lien  there  is  hyper- 
chlorydria  the  giving  of  acid  is  clearly  inadniissiblo,  and  alkalies.  soda  and 
potash  salts,  are  indicated.  Although  giving  relief  to  tho  svmptoms,  it  is 
only  of  a  temporarj'  character,  and  far  frum  curing  the  iinderlyiiig  8ecretory 
fault,  they  really  tend  t(i  intensify  it.  Preparations  of  atropin  or  bella- 
donna,  with  the  dietetic  measures  indicated,  are  of  the  most  value  for  this 
condition. 

For  the  pain  and  other  eensory  disturbancea,  as  also  for  voniiting, 
sedatives  are  nece8sary,  such  as  hydrocyanic  acid,  preparations  of  bismuth, 
oxaIate  of  ceriuni,  aqua  chloroformi,  codein,  cocain,  and  morpbia.  Of 
these  the  tirst  three  nanied  are  most  efficiently  given  in  an  effervescing 
mixturo,  aud  for  milder  degrees  of  discouifort  iuay  bo  sufBcient.  In 
the  intense  agony  of  some  gaatralgic  attaeks,  morphia  is  a  necesBity,  aud 
even  then  may  well  be  added  to  t!ie  bismuth  and  hydrocyanic  acid.  Hot 
drinks,  e8pecially  containing  a  little  brandy  or  peppermint,  \vill  sometimes 
act  well,  and  vvhen  the  piin  is  dnu  to  pyl(>rie  spasm  from  the  irritation 
of  excessive  acidity,  a  tuli  doso  of  sodium  or  potassium  bicarbouate  with 
a  carmjnative  is  etfective.  If  vomiting  prevents  anything  being  retained 
in  the  stomach,  a  hypodermiG  injection  of  morphia  or  a  rectal  injection  of 
chloral  (gr.  xv.)  and  pntassiiim  bromide  (gr.  xl.)  may  be  given.  The  need 
for  caution  in  the  administmtion  of  moq>hia  is  *>bvious,  but  it  must  not  be 
forgotten  that  when  pain  is  constantly  recurring,  e8pecially  in  neurotic 
Bubjects,  it  tends  in  a  great  measure  to  become  a  "  habit "  which  may  be 
broken  quickest  by  a  few  daily  repeated  cffective  doses  of  an  opiate,  con- 
ccaliug  if  possible  from  the  patieut  the  iiature  of  the  remedy  given. 
Topical  applications  of  heat,  fomentationB^  hot  liottles,  sinapisms,  or  tur- 
pentine  stupes  are  of  the  greatest  service,  Supplementary  to  tho  local 
aDudynes  are  those  which  produce  their  effect  rather  as  general  sedatives — 
phenacetin,  antipyrin,  chloral,  cannabis  indica,  hyoscyamin,  etc. — and  may 
be  advantageously  employed. 
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Another  group  of  remediea — antiseptics — for  the  correction  of  organic 
fermentations  are  not  on  the  whole  as  effective  as  might  be  suppoaed  vrithin 
the  dosuge  liiuit«  of  the  drug  Uiat  ia  periuisaible.  Tlie  uiost  coiimiouly  em- 
plojed  are  creasot«,  carbolic  acid,  reeorcin.  and  salicjHc  aoid,  the  last-nanied 
being  probably  the  hest.  They  may  be  reudered  more  efficacious  if  given 
with  essential  oils,  as  of  pepperinint,  ro«emary,  cajuput.  etc.,  made  into  a 
diuught  with  aq.  chloroformi,  itself  an  antiseptic.  Charcoal  in  cachet  or 
biscuita  is  conveoient  when  a  prolonged  administration  is  requisite. 
Assafcetida  in  emulsion  acts  well,  and  often  sucoeeds  when  other  drugs 
have  failed.  For  flatulence  and  gaseous  eructations  these  same  agente  are 
used,  being  givcn  l»etween  uieals,  a  draught  contuinlng  hydrochluric  acid 
and  a  v^etable  bitter  preceding  the  food.  General  tonics.  os  quinine, 
iron,  or  arsenic,  may  l>e  called  for  in  improving  tlie  general  tone  in  con- 
junction  with  such  hygienic  nieasures  as  have  been  referred  to. 

If  the  reluctance  of  the  patient  can  be  overcome,  lavage  is  U8ually 
beneficial,  except  ]>erhap8  when  the  gastrio  digestion  is  unduiy  hurried.  in 
ali  easea  of  delay  in  the  procesa  it  is  called  for  in  proportion  to  the  urgency 
of  the  8ymptonia  "VVhen  impracticable,  an  enietic,  and  the  encourageiuent 
of  vomiting  by  fuU  quantities  of  warm  water  iuay  go  some  way  to  replace 
it.  The  disagreeables  connected  ^'ith  the  passage  of  a  stoinach  tube  are 
80on  overcome  if  the  patient  will  really  try.  and  it  is  aeldom  that  it  is 
reany  impossible  if  the  individual  is  ■vnlling  to  persevere  for  a  few  times, 
when  he  will  theu  probably  pass  it  himsell'  without  any  discomfort.  To  a 
by8tander  the  perfonnance  appeara  to  be  niuch  more  distressing  thau  it 
reaHy  is.  By  wasliing  out  the  stomach,  not  only  iaay  the  noxiou8  producte 
of  defective  digestion  be  removed,  but  the  opportunity  is  oHered  of  the 
direet  application  of  remediea  to  the  surface  in  the  form  of  Bpraya  as  of 
carbolic  acid,  menthol,  nitrate  of  silver,  etc.  In  practical  hands  the  uiethod 
of  intragastric  faradiaation,  or  galvanisin,  the  positive  pole  being  introduced 
into  the  etomiich  and  the  negative  placed  on  the  spine,  has  been  found  of 
great  value  in  the  treatment  of  most  of  these  ueuroses  of  the  stomach,  and 
this  is  uiuch  facilitated  if  the  patient  has  been  accustomed  to  the  passage 
of  a  stoniach  tube. 


Special  Symptomatology  and  Treatment  of  Inf  ammation  of 
the  Stomach  and  Duodenum 

AcuTS  Gastritis 

Stpnptom^. —  Haviug  regard  to  the  \vide  range  of  eauae,  from  an 
indiaoretion  in  diet.  to  a  single  dose  of  an  irritant  i)oiBon,  or  tlie  invasiou 
of  py(jgenic  micro-organisraa,  it  is  to  he  exijectetl  Lliat  a  considerable  varia- 
tion  in  the  inten8ity  of  symptoni8  is  exhibited  by  the  cases  comprised  under 
this  term. 

In  the  milder  cases,  wlien  the  condition  supervenee  upon  previous  good 
health  and  the  cause  is  a  temporary  one,  the  patient  may  compluin  of  but  a 
slight  feehng  of  malaise  with  diainclination  for  exertion,  and  an  elevation  of 
temperature  by  a  degree  or  degree  and  a  half,  or  perhapa  not  even  su  much. 
The  8ymptom8  otherwi8e  are  cbiefly  referable  to  tlie  stomach,  as  lo«8  of 
appetite,  and  usually  thirst;  a  senae  of  diacomfort  even  amounting  to  paiu 
iu  the  epigaatric  or  left  h}'pochondriac  regions ;  a  feeling  of  nausea,  and 
probably  retching  or  vomiting  at  first  of  such  food  aH  niay  be  iu  the 
stomach,  but  Little  digested,  and  later  of  a  little  mucus  and  sour  tiuid, 
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exaiuinatiou  of  w]iich  show8  an  abseuce  of  hydroclilonc  and  the  preeence 
of  organic  acids.  lactic^  acetic,  or  butjric.  The  toiigue  is  c<jated  and  foul, 
apd  the  breath  offensive.  The  bowels  maj  be  unaffected,  or  there  mav  be 
some  diarrha^a.  Of  8yiu|)toni8  remote  froni  the  digestive  orgau8,  a  slight 
degreeot*  headoohe,  frontal  or  occipital,  aud  a  aomewhat  quickened  pulse  are 
the  most  usual 

According  to  the  character  and  inteuaity  of  the  exciting  cause,  any  or 
ali  of  these  sjmptoms  may  be  much  increased  in  tlegree.  The  ahght  sense 
of  illnesB  uiay  deepen  iuto  a  state  of  pro»tratiou,  aud  such  i^  specially  likely 
to  be  the  čase  in  children,  in  \vhom  also  the  intestine  is  somewhat  uiore 
prone  to  be  8imultaneou8ly  affected.  The  teinjterature  may  reach  103'  or 
even  higher,  thia  Ijeing  in  some  measure  det«rmined  hy  the  temperament  of 
the  patient.  The  paiu  muy  l»e  severe,  of  a  buruing  character,  aud  Bhcx>ting 
tlirough  to  the  back,  increased  by  deep  breathing  or  by  anytluug  but  the 
blandeat  material  8wallowed.  Teaderness  also  may  be  elicited  over  the 
epigastrium,  and  the  abdominal  muscles  are  rigid  or  oontraot  on  the  slighteet 
l>ressure. 

When  the  gastritis  is  the  resultof  a  corrosive  poi8on,|^in  is  severe,  and 
is  felt  in  the  throat  and  gullet  as  well ;  the  retching  and  vomiting  is  moet 
distressing,  aud  the  material  brought  up  is  frequc.utly  blood-staiued  with 
slireds  of  tlie  mucaus  membrane ;  the  mutiuus  may  lilso  contaiu  oltered 
blood»  and  defecation  may  be  painfuL  The  general  8ymptom8  are  much 
iutensifiod,  the  patient  becomes  cold  and  collapsed,  with  a  small.  8carcely 
perceptible  pulse  imd  rapid  shallovv  breathing,  increaaing  until  death  occurs 
IVom  cardiac  failure,  sometimes  with  convulaions  or  coma ;  or  there  may  be 
peritonitis  to  which  the  fatal  result  is  attributable. 

In  phUgvion<nt^  or  suppuralive  gastritis,  the  5ymptoms  are  also  severe, 
especially  those  indicative  of  the  general  oondition,  but  none  are  peculiar, 
to  the  disease.  There  is  a  state  of  grave  illness  which  rapidly  deepeus,  andJ 
death  conjmonly  cuaues  iu  the  couree  of  a  few  daja,  though  ocai4sionally  it 
haa  beeu  kuo\vu  to  contiuue  for  week8.  The  temperature  ranj^es  hightr  as 
a  rule  ihan  in  uther  forms  of  gastritis,  and  may  reach  and  remam  at  104* 
Fahr.  or  even  higher;  the  nen'0U8  8ymptomB,  such  as  pain,  restleasness, 
delirium,  and  cnma,  are  considerahle ;  jaundice  may  develop,  and  vomiting, 
constipatiou,  or  diarrlioea,  a  dry  bro\vn  tougue.  thirst,  and  losa  of  appetite 
an.^  constant.  When  tlie  auppuratiou  is  circumscribed  and  an  abecess  is 
found  iu  the  gaatric  wall8,  pus  may  appear  in  the  vomit  from  a  bursting  of 
the  »ime,  but  short  of  the  (X!currcnee  of  thia  plienomenou,  tlio  diagnosis  will 
remain  uncertain,  though  the  nature  of  tlie  čase  may  be  suspected. 

The  syiBptoms  of  chronic  gastritis  are  es8entially  those  of  a  chronic 
gaatric  dyBpepaia,  since  that  is  the  usual  morbid  state  underlying  the 
clinical  complex  known  as  chronic  gaatric  indigeation,  when  that  malady  ia^ 
not  purely  ncrvoua  in  origin.  It  may  become  estabhshed  as  a  8equcuce  of 
acute  gastritis,  or  may  elowly  develop  withuut  any  detinite  commeucement 
as  the  result  of  obatructed  portal  eirculation,  of  continued  iufection  from  oral 
sepais,  or  in  the  course  of  chronic  toKfemias,  such  as  gout,  chronic  nephritis, 
etc.,  but  its  most  fi*equent  cause  is  probably  to  be  found  in  the  continued 
mal-digestion  of  food  in  the  stomach,  whether  from  imperfect  secretion  of 
gastric  juice,  impaired  motihty  of  the  organ,  or  ofteuest  of  aH  from  the 
repeated  aubjectiou  uf  the  niucosa  to  improper  ingesta,  Hence,  besidea  occur- 
ring  alone,  it  is  au  ulmoBt  constant  «cct*mpaniment  of  a  dilated  stomacb, 
and  commonly  is  found  with  other  gaetric  diseases,  auch  aa  iilcer  and  cancer. 
The  general  result  of  the  structurul  changes  whicb  characterise  a  chronic 
catarrh  of  the  gastric  inucoaa  ia  to  im[jair  the  movements  of  the  organ,  to 
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lead  to  a  secretion  of  juice  whicb  is  deficient  in  quaQtity  or  m  hydrochloric 
acid,  and  probably  to  sel  up  nn  iiudue  senaitiveuess  of  ihe  membrane;  the 
organ  henco  heoomes  deteriorated  in  turn,  and  is  liahle  U*  dilate.  Once 
oetablislied,  Lhertiibre,  chroaio  gastritia  teadfi  to  produce  or  tu  inteuBiry  those 
oonditiuua  to  which  it«  occurreuce  may  have  been  due.  Aa  might  !>€ 
Buppoeed  from  the  varied  circumstances  attending  its  causation,  the 
sjmptoms  it  gives  rise  to  are  varied  in  range  and  character.  from  the 
mildest  degree  of  discomfort  to  almost  continuoua  suiferiug.  Bnmdly 
speaking,  the  condition  is  one  of  delayed  digestion,  marke^l  by  a  sensation 
of  weight  or  oppreasion,  or  even  slight  pain,  thut  comea  (»n  some  tirne  after 
food.  and  may  contiuue  for  several  hours.  There  may  be  some  tenderneas, 
e8pecially  on  pressure  over  the  atomuch,  and  exert,iun  even  of  deep  breathing 
may  cause  discomfort  in  that  region.  The  appetite  is  indlHerent  or  variable 
and  capricious.  Flatulenee  with  consequent  eructations  of  gas,  that  are 
freqiieQtly  induced  vvith  dif)iculty,  though  afibrding  considerable  relief 
when  they  have  occurred,  are  amcfng  the  most  constant  indications.  There 
is  a  general  liability  lo  uausea,  especiully  in  the  moruing,  and  vomitiug  ulao 
is  apt  to  be  most  frequent  then,  due.  as  it  often  is.  to  the  abtK>i-ptiijn  uf 
poisonous  products  of  digestion.  Indeed,  auto-intoxication  is  most  probabIy 
the  explanation  of  maQy  of  the  remote  8ymptoma  of  this  conditinn.  siich  as 
the  duU.  heavy  headache  so  ronstantly  met  witli,  the  lassitude  and  dis- 
inclination  for  mental  and  bodily  exertion,  muacular  cramps  and  vertigo. 
The  vomit  or  materiid  artificially  withdravvn  from  the  stomach  shows  a 
deficiency  of  hydrochloric  acid  and  exce3s  of  mncus;  the  reaults  ol'  pmteid 
digestion  may  l)e  recognised,  and  tlie  pnjductH  of  carbohydrate  fermentation. 
The  appearances  of  the  tongue  are  less  indicative  of  the  atate  of  the  stomach 
and  digestion  therein  than  wa8  formerly  supposed ;  it  may  be  t!iickly  coated, 
or  large,  tlabby.  and  indented  with  the  teeth  and  clean,  or  red  and  denuded  ; 
such  variations  are  more  de()eudent  on  the  atate  of  the  mouth,  teeth,  and 
mode  of  breathing,  and  ali  may  l>e  met  with  in  the  course  of  a  chruniu 
gastric  catarrh.  A  naety  taste  in  the  mouth  and  foul  breath  are  usiial]y 
complained  of.  The  ill  effects  of  the  indigestion  on  the  general  uutrition  are 
seen  in  the  vvasting,  the  muddy  complexion,  the  amemia,  and  the  condition 
of  the  nrine,  which  is  frequently  scanty,  high-coloured,  and  concentrated, 
throwing  dawn  lithates,  or  uric  acid.  or  oxalate  of  Ume  cryBtiilK.  Tlie 
digestive  processes  in  the  intestine  are  more  or  less  upeet  by  the  ill-prejiared 
food  in  the  stomach,  and  constipation,  with  attacka  of  diarrha?a.  tiatiileuce, 
and  other  8ymptoms,  complicate  the  iaitial  gastric  disorder.  Ali  degrees 
and  combinations  of  the  conditiona  enumerated  oharacterise  the  various 
cases  of  this  very  common  complaint. 

In  patients  suffenng  from  this  disease  the  examination  of  the  stomach- 
contenta  and  the  iiigeative  procesa  by  Kwald's  teat-breakfast  is  uften  of  very 
valuable  assiatance  (see  article  "  Digkstion  and  Metabousm,"  vol  ii.). 
In  making  the  diagnoais,  attention  should  be  paid  to  ihe  poasible  existence 
of  other  stomach  aSections,  or  of  general  diseeisea,  such  as  goiit,  etc.,  and  stiU 
more  to  the  habits  and  diet  of  the  patient.  Upon  the  nature  of  these 
aeveral  circumatances  and  the  fitGady  purauance  of  treatment  tlie  prognoais 
of  the  čase  will  mainly  rest. 

Inflammation  of  the  duodenum,  apart  from  a  sindlor  condition  of  the 
stomach  or  of  the  intestines.  is  of  doubtful  occurrence  clinically,  and  gives 
rise  to  no  8ymptoms  by  which  it  can  be  certainly  diagnoaed  Simple 
catarrhal  jaundice  is  commonly  attribnted  to  a  mild  duodenitis,  but  tliere 
is  no  reaaon  to  regard  the  duodenum  as  the  šole  part  of  the  canal  atTected, 
and  the  supposed  occurrence  of  intlanunation  in  this  situation  as  the  result 
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of  toxic  excreCion  in  tbe  bfle  liu  been  refeipeJ  to  in  r^muM^ring  tbe  norbid 
anakMii J  of  ibeae  otgUHL 

TrtaimšnL — ^Tbe  ordinaij  cure  of  Acute  or  sabMate  gutric  catarrfa 
require8  no  treatraent,  u  a  role,  b^rood  entire  ftbstiiieDiee  &om  food  for 
tweJre  or  twent7-foar  boim,  wiahing  oot  the  stomach  bj  drinking  ii-ann 
ift-ater  freelj.  and  a  mild  mercuiial  poige.  If  tbere  be  much  pain,  &d 
effervescmg  mixtore  containing  liqoor  bismathi  et  ammoais  citratis,  wiih 
hjdrocjatuc  acid,  will  be  required,  and  if  it  be  elear  that  tbe  stomacb  is 
empty.  and  jet  retching  and  vomiting  be  eiceamve,  a  qaarter  oT  a  grain  of 
cocame  with  one  drop  of  carbolic  acid  in  a  mncilBgiiiotts  draogbt  vili  be 
foond  verj  uaeful.  A  bot  botUe  or  fomentations  io  tbe  abdomen  will  give 
great  comfort 

In  tbe  more  seriouB  forms  of  gastritts  follovring  irritant  poisons,  appro- 
priate  antidotefi  will  be  required.  and  probabl?  opium  for  tbe  relief  of 
pain.  Tbe  general  state  of  tbe  patient  demands  attention,  and  Btimulants 
or  strjcbnine  to  avert  fatal  coUapee.  £xcept  in  tbis  same  direction,  little 
can  be  done  for  tbe  verv  serious  pblegmonons  form  of  inflanunatioo. 

Tu  ascertain  and  if  possible  remove  tbe  cause  is  tbe  first  and  most 
important  step  in  tbe  treatment  of  a  cbronic  gastritifi.  Wben  tbis  is  due 
to  errors  in  diet.  wbetber  of  qualitj  or  quantitj.  alcobolic  exces8,  insufBcient 
mastication,  or  tbe  state  of  tbe  teeth  and  gums,  correction  of  tbe  fault 
may  of  itself  be  soon  attended  witb  cure.  So  satisfaclorj  a  result  cannot 
be  looked  for  wben  tbe  catarrb  is  tbe  consequence  of  a  cbronic  congestion 
from  portal  obstruction,  or  Ls  tbe  accompaniment  of  dilatation  or  cancer  of 
tbe  stomacb,  and  palliative  measures  alone  are  possible. 

The  indications  for  treatment  are  threefold — to  do  wbat  is  possible 
to  restore  tbe  damaged  mucosa,  to  make  up  for  tbe  deficiencies  in  tbe 
digeetive  procesa,  and  to  treat  tbe  6ymptom8  to  wbicb  tbese  conditions  give 
rise.  Working  as  thej  do  in  a  vicious  circle,  relief  at  any  point  contributes 
to  tbe  general  improrement.  If  complete  rest  could  be  given  to  tbe  stomacb, 
tbe  chance  of  its  self-restoration  to  a  normal  state  would  doubtless  be  much 
advanced,  but  thia  is  of  course  impossible,  as  the  patient  must  be  fed,  and 
in  sucb  cases  tbe  demand  for  nouhshment  is  often  especiallj  great  General 
tonics,  change  of  air,  and  treatment  at  cbalyt>eate  or  other  spas,  €.g,  Harro- 
gate,  Homburg,  Ems,  Vicby,  etc.,  where  the  dietetic  requirements  are  en- 
forced,  are  caUed  for  in  severe  or  long-standing  casea  Biaiuuth  and  nitrate 
of  silvcrare  the  drugH  that  probablj  exert  the  most  directly  beneficial  effect 
on  the  mucosa,  and  it  is  eaid  that  their  efficacj  is  increased  bj  their  intra- 
gaatric  application  in  the  form  of  spraj.  Carlsbad  salta  are  a  beneficial 
adjunct  to  any  treatment  that  ia  adopted.  Digestive  deficiencies  ma}-  be 
in  great  measure  remedied  by  regulation  of  the  diet,  etc,  since  in  chronio 
caturrh  the  active  agente  of  the  gastric  juice  are  commonlv  diminished  in 
quantity,  and  by  the  admiub^tration  of  hydrochloric  acid  and  pepain  with 
vegetable  bitters. 

The  general  principle^  that  should  be  observed  in  thia  respect  (and 
further  detail  is  impos.sible  in  the  space  available)  have  already  been  set 
out  in  the  proceding  scction.  and  the  same  may  be  said  as  regards  tbe  lines 
of  treatment  for  the  individiial  symptom8  of  the  resulting  dyspepsia, 
\vhkh  arr  in  tli(i  main  aliko,  whi!thur  Llm  underlying  cauac  be  a  structunil 
change  (cbronic  catarrh)  in  the  mucosa,  or  a  perverted  nervous  control  of 
tbe  motor  secretory  and  6ensory  functions  of  tbe  stomacb. 
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Special  Syinptomatolog7  and  Treatment  of  Ulcer  of  the  Stomacb 

The  sjmptoms  of  a  typical  čase  of  gastric  ulccr  are  few  in  numbcr  and 
precise  in  characber,  preaenting  a  clinical  picture  conceming  the  nature  of 
which  tberu  caii  be  little  miutake.  But  in  the  consideration  of  ali  cases 
vrhich  may  fairi/  and  properIy  be  comprised  wiihin  this  calegory.  verj  con- 
siderable  exceptionfi  have  to  be  made,  and  no  one  of  the  8ymptoms,  even  of 
thoBe  most  definite,  is  of  invariable  occurrenoe.  Sovern  epigastric  pain, 
much  inteoHitied.  orcaDed  forth  by  food  and  unrelieved  until  thu  stomacb  be 
emptied  of  ils  contenta  by  vomiting  or  by  propulsion  through  the  pyloru8,  with 
a  more  or  lesa  profuse  haematemesis,  occurring  in  a  young  peraon,  e8pecially 
a  female,  constitute  th*»  leading  featurea  upori  which  a  diagnosis  would  be 
made  vrithout  much  hesitation.  Tbere  exiat,  hovvever,  great  difTereuces  in 
the  general  condition  of  the  individuals  in  whom  sucb  8ymptoms  may  occur, 
in  the  8ub6equent  course  and  complications  whic!i  may  arise,  and.  so  far  as 
is  known,  in  the  character  of  the  gastric  lesion ;  so  much  so,  that  whil8t 
ola6uly  corruHponding  in  the  eaaential  mauifestations,  patienta  Bufiering  fiom 
what  is  witli  good  reason  recognised  as  ulcer  of  the  stomach  nevertheless 
are  widely  contrasted  in  the  entire  cUnical  characters  of  their  disease. 
Hence  it  will  be  convenient  first  to  refer  seriatim  to  the  several  sjTuptoma 
in  dotail,  and  8ub6equently  to  deocribe  the  general  course  of  the  main  types 
of  the  malady. 

Pain. — Of  the  three  leading  8ymptoms — pain.  vomiting,  and  beema- 
temeais — pain  is  the  most  constant,  and  in  casea  of  extremcly  rapid  course 
which  temiiiiate  by  perforation  it  may  be  the  unly  8ymptom,  to  be  follovved 
at  once  by  oollapse  and  other  evidence«  of  peritoneal  involvement  Some- 
timefl  the  pain  is  almost  or  quite  continuous,  and  8utticiently  intense  to 
interfere  with  sleep,  but  far  more  often  tbere  are  periods  of  relief,  a  paroxyam 
beingexcited  by  the  food  that  ia  swallowed,  setting  in  within  a  few  minutes 
to  half  an  liour  or  more  afterwarda  Some  attempts  have  been  made  to 
locate  the  situation  of  the  lesion  by  the  time  that  elapses  between  the  taking 
of  food  and  the  onset  of  pain,  the  longer  the  period  the  nearer  to  the 
pjlorus ;  but  since  the  pain  is  often  partly  of  ncuralgic  nature,  being 
induoed  by  other  conditions^  such  as  expoeure  to  cold,  excitement,  exertion, 
or  even  by  menstruation,  the  resitlt  is  not  altogether  6ati8factory.  The  char- 
acter of  the  pain  is  variou8ly  described  as  buming,  boring  and  shooting  through 
to  the  back,  sometimes  so  severe  as  to  cause  fainting,  and  tending  to  become 
more  intense  as  the  čase  progresses.  Ar  a  rule,  it  is  8trictly  localised,  and 
the  patient  pointa  to  a  spot  just  below  the  ensiform  cartilage,  sometimes  as 
well,  or  it  may  be  only,  at  a  spot  in  the  back  inimediately  to  the  left  of  the 
tenth  or  eleventh  dorsal  vertebra.  Occa8ionally  the  pain  radiatcs  from  the 
epigastric  region,  or,  like  so  many  pains  of  gastro-intestinal  origin,  may  be 
felt  about  the  umbilicus,  or  be  referred  to  a  higber  point  along  the  spine 
betweeu  the  8ixth  and  eighth  dorsal  vertebra*,  or  even  to  either  shoulder  or 
arm,  or  along  the  intercostal  spaces.  How  far  these  variable  situations  are 
oonnected  with  the  actual  site  of  the  ulcer  is  uncertain,  although  some 
indication  of  thia  may  sometimes  be  obtained  by  noting  variations  in  the 
degroe  of  pain  that  follow  alterations  in  the  position  of  the  patient;  thus 
when  relief  sucoeeds  to  lying  on  the  fac*;%  the  ulcer  may  be  on  the  po»- 
terior  vrall.  or  at  the  cardiac  end  when  the  right  decubitus  is  assumed. 
Pressur«  over  the  epigastrium  almost  always  increases  the  pain,  and  the 
teademess  and  hypersesthe8ia  in  this  region  may  be  so  great  that  even 
contact  with  the  bedclothes  ia  unbearable. 

Such  are  the  usual  characters,  but  to  each  one  of  the  statements  excep- 
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y  even  be  met  with  when  the  stomach  ia  empty,  and  in  the  dilatation 

which  may  follovv  un  pyloric  atenosiH  caused  ljy  cicatrisation  of  the  ulcer. 

The  ijepsiii  also  would  uppear  to  be  frequently  iucreaaed.     Some  de1iciency 

f  gastric  motility  is  apt  to  occur  when  the  general  health  ia  much  iuipaired, 

in  chloroeis  or  in  gastroectasis ;  and  such  absorption  &s  takes  plače  &om 
ithe  Btoniiicli  is  alleged  to  be  delayed  in  this  disease. 

Associated  witii  tbese  very  defiaite  manitestations,  there  is  a  variable 
egree  of  gaatric  dy8p€p6ia,  wbich  may  be  due  to  a  chronic  gastritis  of  some 
duration,  in  connection  with  which  the  ulcer  may  have  been  developed ;  or 
the  LudigGsiion  may  have  been  of  the  nervous  variety  and  clo8eIy  connected 
with  8ecretory  or  motori-8eiisory  disturbances  in  the  stomach.  Since,  alao, 
the  greater  propurtion  of  cases  classed  as  gastric  ulcer  occur  in  voung  and 
ohlorotic  women,  the  failnres  in  normal  gastric  digestion  as  well  as  many 
of  the  general  svraptoms  may  be  properly  referred  to  the  quality  of  the 
blood  uud  the  umluuLrition  dupendeut  thcreou.  Thiis  it  is  that  the  appetite 
is  conLmonly  very  iadifferent  or  capricious.  and  thirat  is  complained  of, 
especiaUy  if  Ihere  have  been  any  luemorrhage;  the  tongue  is  pale  and 
flabby  and  indented  by  the  teeth  ;  and  constipation,  due  to  the  deteriorated 
toue  of  the  intestinal  mu&culature  and  the  fack  of  adequate  Btimulus  to 
peristalsis  froui  the  small  bulk  of  the  contents,  is  tlie  nde.  With  these  are 
various  degrees  of  discomfort,  p<.'rhap8  amounting  to  pain  in  the  Btomach  or 
abdomen  generally.  with  a  sense  of  fulness  and  sinking.  But  such  symptonis 
as  thBse  by  no  means  neoes8arily  occur,  and  they  are  not  peculiar  to  nor 
even  essential  manifestations  of  ulceration.  They  may  have  existed  for 
long  previous  to  those  due  to  the  ulcer,  or  they  may  set  in  when  those 
oaused  by  the  specific  lesion  have  in  great  measure  passed  away,  or  they 
may  be  wholly  absent  throughout. 

Other  evidenceH  of  j)erverte<l  function  which  may  be  naet  with  in  the 
oourse  of  gastric  ulcor  are  probabIy  only  remotely  related  to  that  condition, 
and  are  rather  the  secondary  expre88ionB  of  disturbance,  or  result  from  the 
general  state  of  bad  health  accompanying  the  special  stomach  aifection. 
The  temperature,  apart  from  any  intiamraatory  complication,  is  normal  or 
even  l)eio\v.  Tlie  heart,  which  is  generally  undisturbed,  muy  become 
irregular  and  develop  various  munnurs  when  the  aniemia  is  considerable  i 
from  lack  of  sulficient  nouriahment  the  force  and  tone  of  the  circulation  is 
likely  to  t)e  depressed.  To  the  general  state  of  ill-health  and  dy8pepeia 
may  also  be  ascribed  such  8peciaUy  norvous  phenomena  as  heudachc,  ver- 
tigo.  and  sleepleseness.  Dr.  Dreschl*eld  records  three  cases  iu  which  general 
oonvulsions  occurred.  probably  in  connection  with  luemorrhage,  and  the 
same  obsen-er  aLso  aaw  t*!tany  in  one  casc,  occurring  in(lopendently  of  wash- 
ing  out  the  stomach.  The  subjects  of  the  malady  beiug  mo8t  freqUBntly 
joung  women,  the  8yinptom8  of  neurasthenia  or  of  hy8teria  are  not 
unlikoly  to  coexist.  The  urine  may  8how  some  abnormalities  due  to  the 
altered  gastric  state ;  the  hypersecretion  of  hydn.>cldoric  acid  may  consider- 
«bly  reduce  tlie  acidity  of  the  renol  excretion,  in  \vhich  also  the  cldoridea 
niay  be  diminished  and  the  phospliates  increased.  Both  albumiuuria  and 
albumosuria  may  occur,  and  gIyco6uria  is  not  unknowij ;  indican  and 
ethereal  sulphates  bear  witne88  when  in  eicess  to  uuhealthy  bacterial  fer- 
mentations  in  the  intestines.  Amenorrhcca  is  a  very  oonstant  occurrence 
in  the  clilorotic  youug  womeu. 

Course  and  Termination. — Within  the  limits  of  the  foregoing  aocount 
almoet  every  čase  of  gastric  ulcer  wouId  find  a  plače ;  it  is  in  proceeding  to 
coDsider  the  course  and  termination  uf  the  diseose  that  marked  difierences 
of  type  are  disclosed. 
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(a)  Bieo9ery, — Bj  far  tbe  greater  nozober  of  caaeB  of  what  is  a  far  from 
tuioomino&  afbctioii  get  w«U.  aod  Uiis  ia  pre-emmesiUjr  so  vben  tbe  subjecta 
are  chlorotid  joung  fvomen,  who  fona  tbe  gieater  proportioa.  Corning  on 
in  a  patient  profoondlj  ansemic,  aod  with  a  vitalitj  and  capabilitj  rnnch 
impaired  therefrom,  or  supervening  soddenlj  in  a  girl  vho  is  oni/  just  able 
to  drag  thrrjugh  faer  day*s  work,  ebe  is  in  a  verj  sbori  time  reduoed  U>  an 
alanoiiig  state  of  prostration  from  los  of  blood.  whicb,  u  said,  mar  recnr 
on  two  or  three  dajs.  Vet  witfa  čare  reoorer/  almoet  alvajB  folloira,  thou]  ~ 
the  patient  is  left  more  ansemic  than  before,  but  with  no  speeiaUj  mark< 
gastric  R3rmptoms  either  of  pain  or  vomiting.  In  a  few  moothB  or  a 
theae  indications  set  in  again*  and  anotber  hsDMnrhage  takes  plače,  again 
be  followed  by  recoverj,  and  this  may  be  again  lepeated,  or  the  first  outbi 
may  be  the  only  one.  It  is  import&nt  to  notice  that  a  very  large  numl 
of  joung  women,  especiall/  of  the  aervant  claa&p  are  admitted  to  hospital' 
suffering  from  repeated  attacka  of  great  pain  and  romiting  and  ali  the 
reoogniaed  s/mptoms  of  gastric  ulcer.  except  that  there  is  no  hjemorrl 
and  it  is  customarj  to  icclude  at  least  the  severest  of  them  as  gastric  uloer^ 
thos  hnlping  to  nwell  the  preponderanee  of  the  diaeaBe  in  femalea.  Soi 
obeervers,  however,  heaitate  to  diagnoee  ulcer  unless  there  be  a  lose  of  bU 
and  have  been  satisfied  to  designate  such  caees  as  gastrodvnia  Tbe  speci 
fe&ture  here  insisted  on  is  that  the  greater  number,  whether  there  be' 
blecdtng  or  not,  recover,  and  manj  u]timately  become  perfectljr  healthj 
women  aa  the  chloroeifi  disappears.  The  recentlj  introduced  practice 
treating  gastric  haemorrhage  by  opening  the  stomach  and  ligaturing  ti 
bleeding  vessel  has  given  the  opportunity  for  the  exploration  of  the  viscnri 
after  hsematemesis,  and  in  a  certain  number  of  such  cases  no  ulcer  has  been 
found,  and  nottiing  more  than  a  minute  erosion  of  the  mucosa.  This  fact 
has  shown  that  a  definite  ulcer  such  as  previou6ly  described  b  by  no  means^ 
neces8ary  for  the  production  of  the  intense  pain,  vomiting,  and  hsmorrl 
and  it  alao  Buggests  that  it  is  not  the  actual  lesion  itself,  but  rather  perhapB 
Borae  gftneral  sensitiveness  of  the  gastric  muoosa.  which  may  or  may  not  be 
associated  ^vith  bleeding  according  as  the  erosions  happen  to  involve  a  vesael 
of  any  size,  that  accounts  for  the  pain  and  vomiting.  This  would  bring  the 
bleeding  and  non- bleeding  caaes,  as  they  oceur  in  chlorotic  girls,  be  it 
understood,  within  the  same  category,  the  hsmorrhage  being,  so  to  anj,  an 
accidental  complication. 

(6)  Per/oration. — Whilst  the  greater  number  of  cases  run  an  nncom- 
plicated  course  towards  ultimate  recovery.  a  certain  proportion  terminate 
thifl  serious  and  U8ually  fatal  event.  No  indications  esist  that  foreshadoT 
such  a  result*  and  the  clinical  course  of  the  čase  up  to  the  occurrence 
perforation  may  be  in  novise  different  from  those  which  recover.  Poefr*i 
mortem,  however,  as  might  be  expected,  a  very  definite  ulcer  eiteni 
through  the.  severa!  coats  is  discovered,  presenting  ali  the  anatomu 
charactcra  previou8ly  described.  Inosmuch,  however,  as  the  "peptic"  or 
"  perforating  "  ulcer,  there  is  reason  to  siippose,  starts  from  a  simple  erosion, 
the  difference  in  the  clinical  aa  in  the  anatomical  characters  of  these  cases  is 
only  one  of  degree.  As  ^ith  hffimorrhage,  so  with  perforation,  it  may  be  the 
flrat  Rymptoin  that  calla  attenLion  to  the  condition,  and  fnjm  a  state  of  appar- 
ently  sound  heulth  the  individual  rapidly  pasaes  into  one  of  extreme  dauger«, 
Such  casea  as  those,  in  which  these  grave  8ymptom3  8uddenly  appe^r  vithoul 
previouH  discnmfnrt  Riifiicient  to  warrant  complaint,  have  been  tormed 
*'  lateut,"  a  deaignation,  it  may  be  observed,  vvliich  is  stili  more  applicable  to 
those  ulcera  found  after  death,  whose  presence  has  been  quite  unsuspected 
during  life,  and  have  given  rise  to  no  recognisable  symptom8  whatever. 
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Tho  actual  proportion  of  cases  of  ;ilcer  of  the  Btomach  which  end  in 
perforation  is  hard  to  detenuine,  owuig  to  the  doubt  as  to  what  is  e^actlj 
included  under  this  name;  probablj  it  does  not  exC4?ed  10  or  12  per  cent. 
A  cHrious  difference  haa  been  noticed  aH  regards  the  agn  nt  which  this 
complication  occurs  in  the  two  8exes,  the  average  in  woinen  being  between 
25  and  30,  and  in  men  between  40  and  45. 

The  fijTnptoms  indicative  of  this  accident  are  indistinguishable  from 
those  atu*nding  perforation  into  the  perit-oneum  of  the  hollow  viscera 
generaUy.  There  is  comiiiouly  an  attack  of  acute  aud  agouisiug  pain,  not 
neoessarilj  felt  at  the  epigastrium,  quite  as  ofteu  at  the  umbilicus  or  even 
difrused  over  the  abdomen,  the  patient  rapidlj  falls  into  a  state  of  collapee, 
the  temperature  falls,  the  surface  and  extreiDitiea  are  cold  and  bathed  in  a 
clammy  Bweat,  the  heart  s  aclion  is  g^atly  reduced  in  force,  and  the  radial 
pulse  may  not  be  felt,  or  is  quick,  sniall.  and  thready,  the  breathing  is  8lialIow 
and  hurried,  and  consciou.suess  remains.  Unless  death  take  plače,  peri- 
tonitis  begins  to  be  manifested  within  twenty-foitr  hours,  and  to  this  the 
fatal  end  may  be  due,  unless  operative  interference  should  have  been 
Bucoessful. 

When  perforations  have  occurrcd  on  the  posterior  surface  of  the  organ, 
and  more  particulariy  if  there  have  been  any  adhesions  previoii8ly  set  up  by 
the  oxt<mding  ulcer,  death  is  avoided,  and  an  ahacess  of  a  short  but  more 
conmionly  of  some  oonsiderable  duration  is  formed  in  the  poet-peritoneal 
connective  tissue — sub-phrenic  abscesa — though  this  is  said  to  more  U8ually 
follow  a  duodenal  than  a  gastric  lesion. 

(e)  Cicatrisation. — The  healing  of  a  gastric  ulcer  is  known  rather  by 
post-mortem  observation  than  by  any  special  nianifestationH  during  life, 
and  this  is  particularly  so  since,  though  the  lesion  be  healed,  mauy  of  the 
8ymptom8  are  by  no  meana  necessarily  removed.  Pain  aftor  food  may 
continue,  whether  from  the  scar  being  irritable  or  from  the  interference  to 
the  peristalsis  offered  by  the  interpoeition  in  the  museular  coat  of  a  band  of 
fibrouB  tissue,  or  it  may  be  from  adhesions  which  have  been  developed 
6xtenially  to  adjacent  parts.  The  vomiting  mar  also  continue,  and  this 
with  the  pain  may  maintain  the  general  ifl-hcalth  of  the  patient.  Very 
many  cases,  however,  do  recover  completely,  and  in  such  it  is  allowab]e  to 
ossunie  a  8atisfactory  cicatrix  bas  been  formed. 

The  8ub8equeDt  contraction  of  the  scar  is  very  liable  to  set  up  a  freeh 
eet  of  difficultiea.  If  it  have  been  in  the  neighbourhood  of  the  pyloru3, 
Btenoeis  of  the  orifice,  ev*n  to  an  extreme  degree,  may  ensue, and  lead  to  very 
considerable  diiutation ;  or  should  the  ulcer  have  been  situated  ou  Lhe  leaser 
curvature  and  extend  over  both  Burfaces  of  the  Btomach,  an  "hour-glaaa 
contraction  "  ia  very  likely  to  be  the  reeult. 

(rf)  Chronie  Progressive  Ulceraiion, — Some  cases  which  have  at  tbe 
outset  conformed  to  the  general  clmracter  and  course  of  gastric  ulcer,  instead 
of  recovering  or  of  ending  in  perforation  or  cicatrisation,  continue  to  exhibit 
8ymptoms  more  or  less  continuouslv,  or  perhaps  onIy  at  intervala  over  many 
year8.  Here  again  it  ia  in  great  measure  what  is  found  poet-mortem  that 
enablas  us  to  assign  the  čase  to  itB  proper  group.  There  ia  found  after 
death  an  idcer  perhaps  of  coasiderable  sizu — several  inches  in  diameter — 
that  has  oompletely  ertended  through  the  walls  of  the  stomach,  tlie  base 
being  formed  by  the  pancreas.  liver,  or  other  adjacent  stnictures.  At  the 
same  tirne,  it  must  b(*  admitted  that  such  a  lesion  has  been  met  with  tliat 
has  given  rise  to  little  or  no  6ymptoms  during  life,  and  has  run  an  entire]y 
'*latent"  course.  It  would  eeem  very  probalile  that  such  a  condition  ia  due 
to  firm  adhesions  having  been  developed  in  the  progrees  of -the  uleeration, 
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thns  aTerting  wbat  would  olherwi8e  hav«  been  a  perforation  into  the  peri- 
toneal  caritj,  and  thac  these  same  adbesions  bave  at  the  same  tizne  prevented 
cicatrisatioD,  with  the  Tesult  that  the  alcer  has  slowl7  eztended,  finallj  ta 
terminate  bj  perforatton  or  by  erosion  of  a  large  veesel  and  fatal  haemor- 
ihage.  Wben  tbis  Btate  of  things  has  exiBted  in  the  pjloric  region,  the 
chronic  inflammatorj  prooecB,  giring  rise  to  a  consideiable  fonuation  of 
fibrooB  tissue,  comes  to  form  a  tumour  vrhicb  maj  reqiiire  rerj  carefid 
OODBideFation  to  distinguLih  from  a  malignant  gn>wth. 

DiagiiosU. — ^The  HBCognition  of  the  existeace  uf  ulcer  of  the  stomacb  \& 
under  osoal  conditions  easy.  Special  attention  should  be  directed  to  the 
definitelj  localised  character  of  the  pain  and  teuderness,  the  relation  of  the 
pain  to  the  taldng  of  food  and  its  relief  by  vomiting,  to  the  occurrence  of 
luematemeeia,  the  prasenee  in  the  vomit  of  an  escess  of  bjdrDchloric  acid, 
together  with  the  age  and  8ex  of  the  individua],  bearing  in  niind  that 
exceptions  to  the  general  rule  may  be  met  with  in  res-pect  to  each  of  those 
conditions.  According  to  the  view  taken  as  to  how  far  simple  erosiona 
Tvhich,  it  lias  been  demonstrated,  may  givo  rise  to  ali  the  cardinal  sjmptoms 
of  uloer,  are  to  be  included  within  the  term  uloer,  8o  will  be  the  diagnosis 
of  manj  milder  cases  in  which  perhaps  the  haemorrhage  is  quite  abeeot. 
To  some  of  these  casee  the  name  gastralgia  is  poesiblj  more  applicable, 
especiallj  since  some  of  the  pain  and  vomiting  even  wiLh  definite  ulcjer  are 
probablj  due  to  a  hjpenesthetie  state  of  the  gastric  mucosa.  If  the  pain 
be  relieved  bj  food  the  condition  ia  most  likel j  to  be  one  of  h^^perchlorjdria. 
Much  reliance  maj  be  placed  ou  the  strictlj  localised  character  of  the 
pain  and  tendcmess.  for  though  tbis  is  not  invariable  it  scarcelj  if  ever 
characterises  the  pain  of  other  gastric  aOections  or  of  lesious  of  neighbouring 
parta.  It  is  speciallj  serviceable  in  helping  to  distinguish  iilcer  from  cancer 
of  the  stomach,  together  with  due  consideration  for  the  age  of  the  patient, 
the  exc68a  of  hjdrochloric  acid  in  the  stomach  contents  in  ulcer,  and  that 
the  blood  brouglit  up  is  oflener  "  cotfee-ground  "  than  bright  in  charaoter 
in  cancer.  and  is  seen  late  in  the  disease  and  not  at  the  outset.  But  these 
features  are  less  distinctive  when  the  ulcer  is  one  of  long  duration  in  a 
pereon  over  middle  life,  and  the  diagnosis  becomes  exceedingly  difficult 
when  an  epigastric  tumour  is  to  be  felt,  such  as  a  dense  intiammatorj 
thickening  migbt  give  rise  to.  Tbis  is  the  more  important  as  much  benefit 
maj  residt  from  operation  in  the  one  čase,  and  harm  rather  than  good  in 
the  other.  It  is  needful  to  cousider  the  whole  bearings  of  anj  particuJar 
čase,  especiallj  its  duration,  the  mode  of  onset,  the  development  of  a 
cachexia  or  otherwise,  as  well  as  the  special  points  of  diHereuce  to  which 
attention  has  been  directed. 

The  differeutiation  of  gastric  from  duodenal  ulcer  ^tU  be  more  con- 
venientlj  refcrred  to  under  the  description  of  the  latter  condition. 

ProyiwsiA. — The  uncertaintj  of  the  course  and  termination  in  any  čase 
presenting  the  sjmptoms  of  gastric  ulcer  will  be  apparent  from  the  fore- 
going  accounU  The  greater  number  recover  completelj,  although  there 
maj  be  recurrence  before  good  health  is  fullj  established ;  verj  manj  exhibit 
sjmptoms  moro  or  less  severe  for  manj  jears,  and  finallj  succumb  to  one 
or  other  of  the  complications  which  maj  be  asaociated  with  the  ulcer  or 
even  follow  on  its  healing ;  and  lastlj,  a  minorit j  die  within  a  short  time, 
daja  or  weeks,  from  the  recognised  onset  of  the  disease.  Statistics  of  these 
several  groups  are  ver}"^  various,  and  afford  but  little  help  in  forecasting 
the  probable  course  of  anj  pariicular  casc.  It  has  been  estimated  that 
6  per  cent  of  the  entire  population  suffer  from  ulcer  of  the  stomach,  and 
that  in  80  per  cent  of  these  haemorrhage  occurs,  about  7  per  cent  of  which 
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are  fatal,  and  in  nearij  3  per  ceut  death  ia  due  to  perforatiou.  But  too 
much  importance  must  not  be  attached  to  tliese  figures.  Of  tlie  proportion 
of  re<;ovcred  cases.  and  of  those  whicli  remain  chronic  iuvalids,  statisticR  are 
wanting.  The  most  definite  aHsertion  that  can  be  niade  is  tlmt  tlie  eeverest 
čase  of  hEemorrhage  niay  recover,  and  the  apparentlj  mildest  caae  may  be 
rapidly  fatal  from  perioration,  though  surgerj  is  doLug  much  to  reduce  the 
riska  of  both  these  accidents.  The  deteriorated  health  induced  by  the 
malady  may  favour  tlie  invaHiou  of  tubi^rculosiH. 

DUODKNAL   UlCER 

Although  of  commoner  occurrence  than  is  usuallj  supposed,  this  afifection 
is  leas  frequent  than  ulcer  of  the  stomach.  wluch  it  closelj  resemblea  in  ita 
clinical  featiires,  a8  it  alfio  correHpunds  in  aiiatuuiical  charaoters  and  patho- 
geny.  Meutiou  has  beeu  made  uf  the  singukr  difference  in  respect  to  age 
and  8ex  incidence ;  and  the  disease  is  far  lesa  frequeutly  associated  with 
ehlorosis  than  the  stomach  affection. 

Stfmptoms, — As  with  gastric  ulcer,  not  a  fow  oases  exhibit  no  sympt^niB 
until  the  occiirreuce  ofa  fatal  !ia;morrhage,  or  more  often  perforation,  which 
ia  followed  by  death  withhi  twenty-four  or  forty-eight  hours;  and  the 
frequency  of  these  "  iatent "  cases  ia  further  demonstrated  by  the  not 
uncommon  occurrence  of  cicatrioea  in  tlic  duodenum  lound  pOHt-mortem, 
with  no  hi8tory  of  any  8ymptom8  poiutiug  to  the  exi8tence  of  an  ulcer 
during  lile.  Sometimes,  no  doubt,  auch  caaea  have  exhibited  vague  and 
indefinite  dy8peptic  trouble.  pain,  discomfort,  a  sense  of  fulnesa,  impaired 
appetite.  etc,  which  have  been  attributed  to  a  niild,  subacute,  or  clironic 
gaatritLs  (dyHpepaia3,  and  liave  tieeii  paid  bnt  little  attentiou  to,  and  in  the 

nce  of  more  definite  indications  it  could  not  well  have  been  otherwise. 

When,  howevor,  8yiuptom8  are  well  marked  they  foUow,  aa  said,  thoerf 
manifested  by  a  gastric  ulcer.  with  such  differeuces  as  aerve  as  grounds, 
often  far  from  certain,  for  a  differential  diagnoaia. 

Pain  which  exhibit8  aH  varietiea  of  character  and  8everity,  from  a 
very  moderate  dull  ache  to  l)eing  severe  and  agoniaing,  ia  leas  constant 
in  ita  oceun-ence  than  when  the  stomach  is  affected,  and  as  a  rule  is 
experieuced  one  to  three  hours  after  food  is  taken.  It  ia  aeldora  very 
d6finitely  localiscd  in  aituution,  and  ia  felt  more  generally  over  the  right 
hypochondrium  rather  than  in  the  epigaatrium,  extending  into  the  right 
loin,  and  is  certainly  leas  often  referred  to  the  Uick,  though  it  may  be  felt 
in  the  right  aboulder.  Pressure  over  the  painfiil  region  may  increaso  the 
diacomfort,  or  the  reverse.  Voiniting  is  much  leas  frecjuent  than  in  gastric 
ulcer,  nor  doea  it  aObrd  any  apecial  rehef  to  the  pain,  and  hke  that  8ymptom 
occurs  aeveral  houra  after  food.  It  may  be  altogether  abaent,  or  only  occur 
onoe  or  twice  in  the  courae  of  the  malady,  hence  its  diagnostic  value  ia  of 
much  leaa  importance.  The  vomit  niay  contain  traces  of  altered  blood, 
poeaibly  alao  of  bile,  and  there  is  aaid  to  be  no  auch  constant  exce88  of 
hydrochloric  acid  as  is  met  with  in  the  stomach  affection. 

Hffimatemesia  alao  occura  much  lesa  often,  and  only  when  a  very  cou- 
aiderable  hcemorrhage  takes  plače.  Mel^ena,  on  the  contrary.  ia  more 
frequent,  and  takes  the  plače,  ua  it  were,  of  hiematemeais,  which  it  often 
precedea  over  some  period. 

The  general  malnutrition  which  auch  a  disturbance  of  the  digeative 
procesa  engendera  Ls  ahown  by  the  wa8ting  and  muscular  wcakneBB,  aa  also 
by  the  atate  of  the  blood,  which  in  this  as  in  gastric  ulcer  comes  to  resemble 
that  characteristic  of  pemicious  anaamia,  and  ia  atiU  more  marked  in  cancer 
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of  the  stomach,  a  circumstance  which  lends  support  to  the  view  that  the 
esseutial  cause  of  this  grave  blood  disease  is  aome  autogenetic  toxm 
developed  in  the  gastro-inteatinal  tract.  The  bowels  ure  apt  to  be  confined, 
or  thia  State  maj  alteruate  with  diarrhoea.  An  associated  catatrh  of  the 
dtiodeuum  may  determine  a  moderate  jaundice. 

Prognosis. — Death  may  be  due  to  haemorrhage,  but  oftener  to  perforation, 
and  occasionallj  from  progressive  malnutrition.  A  fair  number  of  casea,  in 
whom  there  is  reason  to  suspect  the  existence  of  thia  raaladj,  may  go  on 
for  some  jears,  with  exacerbations  at  intervals,  which  may  be  of  long 
duratioD,  and  it  is  not  unusual  to  ineet  with  patients  who  give  an  account 
of  what  8trongly  suggests  duodenal  ulcer  many  year8  previouslv,  during 
which  there  has  been  almost  couiplete  relief  svith  Bub8equent  recurrence. 
Oicatriaation  of  the  ulcer  may  lead  to  stenosis  of  the  bowel,  with  ali  the 
troublea  dependent  thereon ;  or  the  orifices  of  tlie  bile  and  pancreatic  ducta 
may  be  involved  in  the  scar,  with  the  production  of  peraistent  and  aevere 
jaundice,  and  great  emaciation,  with  fatty  stools,  etc  ;  or  perforation  inst«ad 
of  being  iinmediately  fatal,  as  it  most  uBually  is,  may  give  rise  to  a  sub- 
phrenic  abscess  or  establish  a  fistuloua  communication  with  the  colon  or 
gall-bladder.  As  in  the  atomach,  the  scar  has  been  known  to  be  the  seat 
of  subsequent  cancer. 

Diagnosis. — The  data  for  distingiiishing  l)etween  a  gastric  and  a  duodenal 
ulcer  have  been  8ufficiently  set  forth  in  the  account  of  the  sjmptoms  vrhich 
the  latter  exhibits,  bearing  in  mind  the  age  and  aes  differences  of  their 
oceurrence  in  age,  as  weU  as  the  greater  frequency  of  a  pre-exi8ting  chlorosia 
in  the  stomach  lesion,  and  of  an  estensive  skin  burn  in  the  duodenal.  But 
the  diaguosis  is  not  ao  easy  as  migbt  appear  from  a  deacription  tliat  aims  at 
giving  a  generally  complete  account  of  these  diseases  rather  than  contrasting 
individual  cases,  and  when  the  duodenal  ulcer  is  close  to  the  pyloru8  dis- 
tinction  may  be  impossible.  An  absence  of  symptoms  of  gastric  dy8pepaia 
ia  said  to  be  note\vorthy  in  duodenal  ulceration,  but  this  is  not  to  Jje  dis- 
tinguiflhed  with  anjthing  like  certainty,  since  the  bowel  lesion  does  in 
varjing  degree  interfere  with  the  stomach  functions. 

With  somewhat  more  reason  than  gastric  ulcer  the  aymptom8  of  the 
duodenal  lesion  might  be  mistaken  for  gall-stone  colic.  The  pain  is  felt 
much  in  the  same  situation,  and  may  be  reCerred  to  the  right  Hhoulder, 
though  lu  the  latter  atfection  it  is  more  paroxy8mal,  and  there  ia  more 
likeliliood  of  vomiting,  and  jaundice  is  only  occasional.  A  rise  of  tempera- 
ture and  perhapa  a  rigor  and  svveating  are  in  favour  of  gall-stones. 

Acute  pancreatitis  is  a  rarc  coudition,  which  may  reaemble  duodenal 
ulcer  in  some  of  its  8ymptoms,  and  lead  colic  may  be  mistaken  for  it 

Treaiment. — Thia  should  aim  at  healing  the  ulcer,  and  at  the  same  tirne 
relieving  the  8ymptom8  to  which  it  gives  rise  or  that  are  connected  with 
such  conditiona  as  may  be  present,  viz.  chronic  catarrh  of  the  atomach, 
hyperchlorydria,  and  chlorosia.  To  a  great  extent  these  several  indicatious 
are  met  by  similar  lines  of  procedure. 

"VVhen  once  the  lesion  has  been  diagnosed,  whether  sub8equent  to  a 
hiematemesis  or  not.  and  even  when  onlj  reasonable  probability  exi8t8  for 
its  oceurrence,  complet*^  reat  in  bud  sliould  be  insisted  on,  and  should  be 
uiaintained  until  wtf]l  afLer  ali  8ymptoiuB  have  ceaaed.  By  this  means  the 
risks  attendant  upon  the  malady  are  diminished,  and  the  chances  of  complete 
healing  and  avoidance  of  a  clironic  intractable  ulcer  being  established  are 
increased. 

Opiniona  diifer  as  to  the  value  of  remedies  that  may  be  suppoaed  to 
promote  the  healing  by  their  direct  effect  upon  the  wound,  such  as  nitrate 
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of  ailver  or  subcarbonate  of  bismuth.  B7  some.  one  or  other  of  these  sub- 
Btanoee  b  given  regularlj  over  some  vreeks,  whil9t  others  discard  them  aa 
UBeleaB  for  the  purpose  aseigned.  The  writer  thinks  beneHt  in  this  direction 
doea  rollow  a  pili  consisting  of  argt^nti  nitratis  gr.  ^  to  ^,  eodii  carbonatis 
ex8ic.  gr.  iij.,  kaolin  q.s.,  given  bwo  or  bhree  times  daily. 

The  principle  of  reat  should  be  stili  further  applied  bj  complete  abstin- 
ence from  fuod  of  ali  kinds,  and  feeding  by  uutritive  enemata  or  aupposi- 
tohea  Thia  ia  atrictlj  to  be  foIlowed  if  htcmorrhage  bas  occurred.  Thirst 
should  be  relieved  hy  a  teaspoonful  of  tepid  water  now  aod  thea  and  warm 
water  enemata.  It  is  very  doubtful  vhetber  sucking  Iiirapa  of  ice,  so  often 
recommended,  does  not  really  favour  the  bleeding ;  and  the  stomach  is  apt 
to  be  burdened  by  a  larger  quantity  of  fluid  in  this  way  than  is  geueral]y 
Buppoeed.  For  how  long  rectal  feeding  should  be  continued  depends  on  the 
abilitj  of  the  patient  to  retain  the  injectiona  and  on  the  general  condition, 
and  alao  on  the  view  of  the  čase  taken  by  the  phy8ician.  Regularly  wash- 
iugout  the  rectura  previous  to  the  nutritive  enema.  and  the  addJtiou  thereto 
of  a  small  quantity  of  opium,  will  allay  the  irritability  of  the  bowel  and 
permit  a  longer  continuance  of  the  treatment,  which  may  in  favourable  casea 
be  pursued  for  several  week8,  though  the  patient  loses  weight  very  con- 
aiderably,  and  this  fact  should  enter  into  the  considerations  limiting  its 
duration.  But  there  is  another  aspect  of  rectal  feeding  which  is  of  con- 
siderable  importance,  especiany  siuce  it  is  a  method  of  aliineutation  that 
should  not  be  entered  on,  or  at  least  maintained  beyond  a  few  day8,  except 
from  necea8ity.  Observation  has  Bhown  that  very  many  cases  of  chlorotic 
girls  exhibiting  ali  the  Bymptoms  of  gastric  ulcer,  and  many  others  in  whom 
hiemorrhage  i8  alone  wautiQg,  do  very  well  on  a  fairly  good  diet  of  solid 
food.  including  meat,  ahnost  from  the  Hrst  manifestation  of  Bymptom8,  and 
much  sooner  regain  their  health  than  those  who  are  kept  on  nutritive 
enemata  and  suppositories  for  weeks.  It  has  also  been  proved  at  operation 
that  some  of  them  are  the  subjects  of  a  minute  ulcer  or  eroaion,  and  it  is 
probable  that  a  very  large  number  are  suHering  from  a  similar  lesion.  For 
Buch  patienta  a  fuU  diet  might  rea9onably  be  supposed  to  be  innocuouB, 
whil8t  the  preaence  of  a  large  ulcer  that  has  penetrated  through  the  mucosa 
to  the  muscular  layer  nr  even  deeper  might  on  equally  good  grounds  be 
regarded  as  di8tinctly  prohibitive.  With  the  identity  of  symptom8  in  the 
two  groups  of  cases  the  ditticulty  is  to  decide  to  which  any  individual  one 
caa  be  referred ;  the  probability  on  the  ground  of  frequency  alone  in  favour 
of  the  former  clans  being  scaroe]y  suflicient  to  dcHne  the  rcgimen  to  be 
ordered.  Intermediate,  as  it  were,  between  these  extremes  of  dieletio 
method  may  be  roeutioned  a  purely  milk  diet,  very  small  quantities  being 
given  at  frequent  re^ular  intervala,  the  amount  l)eing  increased  aa  improve- 
ment  t  ikea  plačo.  Tho  milk  may  be  poptonised,  or  niixed  with  lime-water  or 
with  ellervesciug  water — soda,  Apollinaris,  etc. — or  with  a  suialJ  quantity  of 
farinoceous  food,  aH  designed  to  cause  a  looeer  coagulation  of  the  caeein. 
Others  prcfer  to  give  three  or  four  meals  a  day  of  beef  powder  or  some  finely 
dividcd  dry  proteid  mixed  with  magneaia  or  prepared  chalk.  and  others 
depend  un  frequent  teaspoonful  doaes  of  strong  meat  ossences.  Eacli  of 
these  inethodu  the  writer  has  aeen  attended  vrith  auccesB,  and  on  the  whole 
it  may  bc  said  that  the  general  opinion  is  inclining  rather  to  oral  feeding, 
at  least  after  two  or  three  days'  abstinence  or  rectal  injections.  As  the 
čase  improves  a  more  varied  dietary  may  be  gradually  introduced. 

Of  the  special  manifestations,  pain  more  particularly  calls  for  treatment, 
and  for  this  purpose  the  various  gastrio  sedatives  may  be  triod.  But  sinoe 
this  6ymptom.  as  well  aa  nausea  and  otber  8en8ory  diBcomforts,  are  clo8ely 
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in  tfae  Homach,  tbe  correction 


^tim 


to  «Uftj  tbe  diBOoiiifari.     For  this  purpose  tbe 


pnt—h  (gr.  XXX.}  are  most  eflectire,  and  maj 


cun- 


.        „  ^  oxalate  of 

oenBn  (gr.  s-).  Or,  add.  hjdrocjfan-  diL  W(U}^  liq.  bisznuthi  et  ammonii 
■pitnitk  ^^zxx^  tpL.  ehkcofom.  ■  t.,  aq.  ad.  3ij.,  tbe  wnter  bas  foand  xno6t 
nlBrarinnii.  and  to  this^  if  need  be^  uiree  ar  faor  drope  of  liq.  morphinse  aceUtis 
maj  fae  added.  As  a  rule,  hoverer,  unloB  tbe  pain  be  rerr  severe,  or  uuleas 
thm  be  hflBondttge,  it  »  veD  to  aroid  opium  and  morphia.  In  tbe  čase 
of  hlee£a^  Aor  valoe  m  groat  in  calmmg  the  patient,  and  in  con9equenoe 
faftmgiBg  ita  anooL  Atiopin  (gr.  xkw)  ^"^J  ^  given  with  a  view  to 
amit  tfae  «cwt>on  of  tfae  fajdrodblonc  add.  being  repeated  eveij  four  or 
fire  faoon  aeooiding  as  it  ia  toferated. 

Cu—Upaiiic  irhicb,a&  a  nile,  ia  eoctremelj  obstinate,  must  be  overcome 
bj  *i>— **<■  and  lasatiTeB  aocb  aa  cansaia,  or,  wbat  is  perhaps  generali^ 
laofatahln,  Oarlabad  aahaL  Tbe  vomiting  is  best  treated  b>-  the  mt^asuies 
joat  aentiaDed  fbr  tfae  relief  of  pain,  wbich  taaj  be  supplemented  bj  a 
a]ipliBd  oifcr  tfae  Btwnarh  If  the  baemorrbage  be  verj  exces8ive, 
of  DOtnal  oaline  solution  shonld  be  at  once  re&orted  to,  as  tbis 
diminidties  tfae  riok  of  s^rnoope  and  prevents  tbe  difitreasing  thirdt  wbicb  is 
BO  likelj  to  folknr.  Ugiamtatira,  ao  eaUed,  bj  tbe  mouth  are  uaeless,  but  the 
aabcotaneoiaB  ii^iectNa  of  ergotinm,  repeated  everj  few  hoiirs  for  aeveral 
doBM^  naj  be  empki^ed. 

Tbe  8abBeqaeni  angmia  superTening,  as  is  generally  tbe  caae  in  a  state 
of  chloroais.  reqairee  iron.  meat,  sunligfat,  and  the  ordinary  management 
pursiaed  in  Uus  condition. 

In  ali  caaes  of  bealed  gastric  ulcer,  except  when  the  erosion  is  minute* 
tfaeze  are  the  risks  altendant  upon  the  contiaction  of  the  cioatrix.  Theso 
it  is  practicalljr  impoosible  to  avert. 

For  the  surgical  treatment  of  gastric  alcer,  see  special  article,  p.  442. 
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Special  Sjmptomatologj  and  Treatment  of  Cancer  of  tfae  Stomacb 

The  onset  of  the  s^mptoms  characteristic  of  this  disease  is,  like  that  of 
cbronic  gastric  afiections  generallv,  insidious>  and  their  esact  commeuce- 
ment  can  rarelj  be  indicated.  In  the  coaes  occiirring  in  earlj  iife  the 
obeervations  of  Dra.  Osler  and  M'Crae  go  to  8how  a  more  abnipt  commenc«- 
ment  and  more  rapid  course.  In  a  small  proportion  of  casea  there  is  a 
bistorj  of  djspepsia  for  manj  jears,  and  sometimes  of  verj  detinite  gastric 
ulcer.  but  far  more  frequently  tbe  patient  gives  no  such  account  of  his 
previous  healtb. 

The  sjmptoms  are  thoee  of  a  progreosiv"«  indig^tion,  exhibiting  much 
variation  in  the  d^;re€  to  which  they  are  severallj  preaent,  aiid  it  is  from  a 
combination  of  signs  and  sjmptoms  ratber  than  from  any  absolutelj  patho- 
gnomonic  phenomeuon  that  the  diagnoeas  is  inferred.  In  an  appreciable 
number  of  cases  the  sjmptoms  throughout,  or  until  almost  the  end,  are  so 
slight  that  tbe  real  nature  of  tbe  affection  is  unrecognised. 

Among  the  earliest  evidences  of  gastric  mischief  is  loss  of  appetite,  whicb 
is  frequentlj  extreme,  now  and  then  exhibiting  perhaps  a  transient  improve- 
ment.  It  is  usual  for  this  anorexia  to  have  existed  for  some  time  before 
the  patient  comes  under  obser^ation.  which  eveut  commonij  follow8  the 
onset  of  some  more  serious  sjmptom.  Cases,  however,  do  occur  in  whicb 
no  impairment  of  appetite  has  been  complained  of.  The  distaste  for  food 
maj  amovint  to  actual  nausea,  ospeciallj  at  the  sight  of  meais.     Gaseous 
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eruotations,  chieflj  of  CO*  derived  from  the  fermeatations  taking  place 
in  the  Htomach,  are  sometiiues  most  troublesome,  Aud  to  the  same  csuse  is 
due  flatulent  distenaion  of  the  stomach. 

Vomitin^  is  one  of  the  most  eonstant  signs,  being  rarelj  abeent  when 
the  pylorus  la  the  site  of  the  growth,  being  leas  frequent  when  the  cardiac 
end  of  the  organ  is  involved,  and  may  be  eutirelj  absent  wheu  the  whol6 
viacus  is  infiltrated  with  a  sciirhous  formation.  The  relation  of  its  occurrence 
to  the  ingestion  of  food  is  variable,  often  not  until  an  hour  or  two  after- 
vards,  or  may  bo  at  oncc  whcn  the  mucous  membrane  is  very  irritable. 
WhiiHt  generally  jjersiHtent  throughout  the  course  of  the  malady,  it  is 
uevertheiess  subject  to  variation  in  8eventy ;  and  in  tho  last  stages,  when 
there  is  much  dilatation,  it  may  almost  entirely  ceaae. 

The  vomit  containa  the  remains  of  very  partially  digested  food,  aome  of 
which  niay  have  l>eeu  awallawed  dfly8  or  even  weeks  j»nivioiiHly,  and  with 
more  or  lesa  blood,  dependeut  on  the  extent  of  the  ulceration  of  the  growtlL 
The  blood  is  usually  altered  in  character,  and  of  "  coffee  ground  "  appear- 
anee ;  but  an  extenaive  haematemeais  of  bright  blood  may  occur,  though  far 
lesa  fn^qxiently  than  is  the  čase  with  gaatric  ulcer.  On  the  other  hand,  the 
nmount  may  be  so  small  as  to  require  the  microseope  for  its  detection. 
Sbould  the  growth  l>e  sloughing,  then  portions  may  be  recognised  in  the 
vomit,  whicli  ia  aiso  likely  to  oontain  sarcina,  torula.  and  other  organisms 
associaUul  witli  dt!layed  gastric  digestion^  and  lactic  acid  and  other  fermenta- 
tions.  Tbt^  odour  of  the  vomit  is  occa8ioually  most  offeusive,  even  where 
oummunicution  vvith  the  colon  has  not  been  established. 

A  valuable  character  of  the  conteuts  of  the  stomach  is  to  be  found  in 
connoction  with  the  hydroehloric  acid  of  the  gastric  juice.  The  method  of 
*examinatiou  has  been  descrilied  (see  article  "  DiuESTlON  AND  Metabolism," 
voL  ii),  and  it  has  been  obeerved  in  a  very  considerable  number  of 
cases  that  this  acid  is  absent  in  cases  of  carcinoma  of  the  stomach.  So 
frequent  is  this  that  it  becomes  a  sign  of  diagnostic  vahie,  inasmuch  as  no 
Buch  eonstant  absence  occurs  in  gaatric  ulcer,  with  which  cancer  niay  be 
confused-  Whilflt  repeated  abseuce  is  strong  evidence  in  favoiir  of  cancer,  it 
cannot  be  said  that  the  presence  of  the  acid  in  the  material  withdrawn  from 
the  stomach  under  propcr  precautions  ezciudes  the  eristence  of  tliis  disease. 
In  the  abaence  of  hydrochloric  acid,  lactic  acid  is  commonly  found,  but 
fiometimes  both  are  wantiiig. 

Even  more  eonstant  than  vomiting  is  pain,  although  cases  have  not 
been  unknovm  in  which  it  has  been.  if  not  quite  wantiiig,  at  least  very 
slight ;  as  a  rule,  it  is  severe  and  eonstant,  of  a  dull,  gnawing  character. 
ditfused  generalJy  over  the  gastric  region,  sometimes  increased  after  food  is 
taken,  and  very  occasionally  eased  by  the  same.  and  seldom  much  relieved 
by  vomlting.  Some  tendemess.  perhaps  extreme,  is  elicited  on  pressure 
over  the  epigastrium  or  gastric  arca  generally,  but  there  is  seldom  any 
speciaUy  localised  point  Hefened  pains  and  tender  points  over  the  regions 
of  the  trunk  and  head  are  complained  of ;  but  "cutaneous  tendemess  is  of 
lesa  value  in  gastric  carcinoma  than  in  other  diseases  of  the  stomach, 
for  cases  of  malignant  disease  are  complicated  by  the  presence  of  tendfr 
areoB  due  to  Rt^condary  deposits  in  other  organs ;  moreover,  in  long-standing 
and  exhausting  diseases,  pains  often  radiate  far  beyoud  tbe  areas  usually 
associated  with  the  afTected  organ"  (Dr.  Hale  Wlute). 

Whcn  the  cardiac  orifice  is  involved,  the  symptoDis  are  those  of  CBso- 
phaguai  obstruction ;  there  is  dysphagia,  and  such  food  as  is  swaI]owcd 
accumulates  in  great  part  in  the  guUet,  whence  it  is  regurgitatcd  unaltered 
BO  Car  as  gastric  digeetion  is  concemed. 
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ixt  !ŠM  ko^  h:v7«?ehimčri;i3L  wbfn  ti  bas  bna  misuken  for  ui  »il&rged 
spifien,  .uui  vi:^  zhi  charaesaiscac  ■fc.lftTMiM  im  the  bfaod  bas  led  to  a 
(£agiiti»s  'Jt  ip«0Lac  fegk^ma.  TS»  aba^ne  of  aBj  exteiKkHi  of  the  dulness 
upwani&  sbiKiId  aerre  b>  dšsdngrzfib.  T^  Amsanr  fcr  empljiiig  tbe  colon 
of  acrbala  [j^MiDua  co  fnTntnannn  e  »obk  impatant. 

Tbe  ph^šcal  sigo?  of  a  dikfied  aifii  b  osodtr  coezist  witb  tboee  dne 
to  the  tsoEaosr,  aad  maj  ioHked  be  tbe  moče  pmmmmt. 

The  asall  amocnt  c£  food  takm,  tbe  senois  inteifoeDoe  witb  tbe 
digestioD  of  tfaat  wbieb  ^  recained,  and  perbaps  abo  tbe  prejadkial  eSecta 
«f  tbe  inetabotic  prodocts  of  tbe  gnnrtb  itself,  oombine  to  produce  a  great 
impaiTiDenc  of  nathtkm,  whicb  is  intensified  bj  tbe  moče  o«-  less  constant 
loBs  of  blood  aad  tbe  distressuig  pain.  Hotoe  a  prugnaauTe  emaciation, 
wbicb  commeoces  qxme  earlj  in  tbe  ilhieas,  and  great  muscolar  weaknea8 
are  cbaracsenstic  of  tbe  disease.  Few  conditionB  lead  to  so  es  treme  a 
va^ing;.  sboold  ttie  patient  live  kmg  enoug^  A  |Ht>foand  ansemia  is  soon 
oatabbsbed  and  conUibut^s  to  tbe  intenae  debilitj,  and  explains  tbe  oedema 
ol  tbe  feet  and  ankles  usuallj  met  with,  and  also  the  tbrombosiB  of  the 
veiBs  of  tbe  bmbs  occasionallj  seen.  In  advanoed  cases,  especialij  tboee  of 
tbe  ineduUazj  form  witb  &equent  fasemorrhage,  tbe  cbaracteis  of  the  blood 
roseiab£»  tJboee  of  tbe  pemkioos  tjpe  of  ansemia,  though  tbe  diminution  in 
number  of  led  ooipuscles  is  seldom,  if  ever,  so  gieat ;  an  apparent  exces8 
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of  red  corpiificles  has  been  scen  when  the  fluid  of  the  blood  has  been  drained 
hy  exceH8ive  voniiting  or  hypersecrt'tion  in  the  stomach ;  some  leucocjtoeis  is 
to  be  obaerved,  but  uothing  discinctive  in  the  presence  or  absence  of  aDy 
particular  form  of  \vhite  ceU,  although  megaloblasts  are  waDtiBg.  In 
paticnts  carefiillj  obaerved  and  kept  under  uniform  conditions  a  rise  of 
teuii)«;niture  to  101°  or  rather  higher  Ls  gt?n»TaIly  t«  lx;  uoticed.  The  eaiise 
uf  tliis  is  not  salisfactoril^  kD0wn,  but  is  generali/  ascribod  to  some  tnxin 
formed  by  the  growth  or  produced  in  the  course  of  the  associated  gastritL* 
or  local  peritonitis.  Shivering,  with  a  rise  of  temperature  to  104',  happens 
in  a  few  cascs.  Tho  general  condition  of  ill  health  as  rcpresented  by  these 
Bymptonia  constitutes  what  is  known  aa  the  malignant  cachexiu,  the  patient 
presenting  a  more  or  less  charactersitic  appearance,  of  which  the  pallid, 
yellowi8li  integuments  is  one  of  the  most  striking  features.  Patches  of 
brown  pigmentation  on  the  face  and  extremitirs  are  alao  frequently  observed, 

The  course  of  the  diseaae  is  invariably  tovvards  a  fatal  t-ermination, 
U8ually  within  a  year  from  the  tirne  that  the  s/mptoms  are  declared,  and 
not  saldom  within  three  or  four  months  when  occurring  in  the  young. 
The  Bcirrhous  fomis  are  8omcwhat  8lower  in  progress,  and  death  may  not 
take  plače  for  two  year8,  or  even  rather  more,  vhilst  surgical  inberference 
claims  in  suitable  cases  stili  further  to  prolong  life.  Tranaient  periods  of 
siight  apparent  improvement,  and  even  a  slight  gain  in  ueight,  after 
coming  under  treatment,  are  not  infrequent  The  patient  UBually  succumbs 
to  asthenia,  hastened  perhaps  by  a  severe  ha?morrhage ;  but  a  perforativo 
peritonitis,  or  even  pneumothorax  from  extension  into  the  pleural  eavity, 
may  be  the  termination.  Within  a  few  day8  or  hours  of  denth  a  persistent 
hiccough  is  apt  to  set  in,  and  the  patient  la]>He8  into  a  lethargic  state 
which  deepens  into  coma  and  may  lie  markcd  by  a  mild  delirium ;  unable 
to  toke  any  nouriahment  beyond  an  occasional  tea6x>oonful  of  liquid,  and  too 
feeble  to  voinit,  life  gradually  slips  away. 

The  progress  of  the  čase  may  be  complicated  by  perforation  of  tlie 
growth  into  the  peritoneal  or  pleural  cavities,  or  into  some  |>art  of  the 
intestinal  canal,  most  frequentiy  the  transverse  oolon,  when  the  vomit 
becomes  fčecal  and  a  diarrhcea  is  likely  to  be  set  up.  The  pressure  of  tho 
growth  itaelf  or  of  secondary  nodules  in  the  liver  or  lymphatic  glands  upon 
the  portal  vein  and  common  bile  duct  may  lead  to  aseites  and  jaundice ; 
and  ita  extension  to  the  liver  and  even  the  head  of  the  pancreas,  or  the 
oocurrence  of  8ocondary  deposits  in  the  liver  or  lungs,  will  give  rise  to 
special  symptoms.  The  obstruction,  both  structural  and  functional.  at  the 
pyloric  orifice  tends  to  induce  some  gastroectasis ;  and  this  vrill  be  greater  in 
scirrhous  stricture,  though  seldom  sogreat  as  is  caiised  by  a  non-nmlignant 
constricliou.  A  rare  complication  is  an  umbilical  fistula  from  adheniou  of 
the  growth  to  the  abdominal  walL  Thia  lesion  is  much  more  frequent  in 
tuberculoua  peritonitis  or  malignant  disease  of  the  omentum.  The  oocur- 
rence of  nodules  around  the  navel  haa  been  already  referred  to. 

Diagnogis. — In  a  large  number  of  cases  the  diagnosis,  certainly  at  first, 
ifl  coDJectural,  iu  the  absence.  that  is,  of  an  epigostric  tumour  being  de- 
tected.  In  a  person  over  middle  life  in  whom  dy8peptic  symptom8  such  as 
anorexia,  nausea,  constipatinn,  with  discomfort  at  the  pit  of  the  stomach, 
and  a  growing  weakness  and  amemia,  are  developing,  the  suspicion  of 
gastric  canoer  should  arise ;  and  the  significance  of  such  8ymptoms  would 
be  greater  if  the  patient  have  previouslj  enjoyed  good  health.  Should  there 
be  actual  pain  and  vomiting,  the  diagnosis  will  be  stili  more  probable,  and 
the  presence  of  blood  with  the  absence  of  hydrochloric  acid  in  the  vomit 
will   make   it  ali  but  certain,  the  recognition  of  an   epigastric   tumour 
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affording  conclusive  evidence.  In  the  absenoe  of  the  last,  it  is  &n  accuma- 
lation  of  the  sjiuptoms  that  mufit  fumish  the  gnfunds  for  diagnosis,  ratbet 
than  any  one.  w}uch  maj  occur  in  other  morbid  states.  Snlarged  aupn- 
clavicular  glands  and  nodules  around  the  umbilicus  are  strongljr  Buggestiva 

The  conditions  from  vrhich  cancer  of  the  stomach  ha  ve  more  particulaHj 
to  be  differenciat-ed  are  gaatric  ulcer,  non-malignant  pjloric  growth  or 
Btricture,  and  pernic  lous  ana:mia. 

As  a  rule,  the  pain  of  ulcer  is  more  localised,  more  severe,  direcUj 
follow8  the  taking  of  food,  and  is  relieved  hj  vomiting.  although  e^ceptions 
occur  to  each  of  theae  8tatement&  In  cancer  the  pain  is  difTuse,  mor« 
constant,  and  is  less  intluenced  by  the  ingestiou  of  food  or  its  ejection. 
The  emaciation  in  the  former  condition  is  also  far  leas  marked,  aud  gastric 
uloer  may  eren  coexist  with  a  very  fair  bodilj  condition.  The  presence  or 
abeence  of  hjdroohloric  acid  from  tht*  stomach  contents  is  generallj  reliable 
to  diMcriminate  between  these  two  conditions,  though  thia  may  not  be  so  in 
the  early  stage  of  cancer,  when  the  other  8ymptoni8  are  also  unoertain.  The 
age  of  the  patient  is  au  important  element,  and  also  the  duration  oT  the 
8ymptoni8,  eapeciallj  the  hamatemesia ;  and  it  sliould  not  be  forgotten  that 
a  chronic  ulcer  may  be  associated  with  sufficient  inIlammalory  chickening 
to  give  rise  to  a  very  distinct  tumour. 

In  distinguishing  between  a  malignant  and  non-malignant  growth  of 
the  pyloru8,  attention  shoiUd  be  paid  to  the  extent  of  gastric  dilatation,  to 
the  degree  of  wa8ting,  the  chemical  character  of  the  vomit,  and  the  presence 
of  cacheiia.  Important  as  the  diagnosis  in  this  caee  is  with  a  view  U> 
operativo  treatment,  it  is  often  most  difficult,  and  it  is  on  the  obaervers 
unformulated  experience  that  the  final  jvuigment  often  comes  to  be  bosed. 

The  general  8iniilarity  of  the  characters  of  the  blood  to  tfaose  of 
pemicious  ansemia  reuders  the  dLignosis  of  this  malady  almost  excu8able  in 
thoae  cases  where  the  gastric  symptoms,  such  as  vomiting  and  pain,  are  in 
abeyance.  Several  cases  have  been  recorded  where  the  mistake  bas  been 
made,  and  with  some  justification.  The  degree  of  leucocjtosis  in  gastric 
cancer  being  but  sUght,  should  serve  to  distiuguish  from  leucocythajmia, 
even  though  the  contracted,  thickened  stomach  should  simulate  a  splenic 
tumour. 

Some  cases  of  chronic  gastritis  in  persons  in  niiddle  life  clo66ly 
lesemble  malignant  disease  of  the  stomach,  and  the  not  infrequent  develop- 
ment  of  cancer  in  an  organ  that  has  been  the  seat  of  long-standing 
uatarrh  makes  the  diagnosLs  more  difiicult,  e8pecially  when  no  tumour 
is  to  be  recognised.  A  siniilar  difficulty  also  sometimes  occurs  in 
distinguishing  between  cancer  of  the  stomach  or  duodenum  and  lead 
poisoning,  remembering  also  tliat  the  two  conditions  may  coexiBt.  In  ali 
these  cases,  attention  should  be  directed  to  the  previous  historj  and 
duration  of  the  malady,  tlie  nature  and  seat  of  the  pain  and  its  relation  to 
food,  the  occurrence  of  vomiting  and  characters  of  the  vomited  material, 
the  examination  of  the  blood,  aud  the  existence  of  a  cachexia. 

The  signs  and  sjmptoms  of  primary  duodeual  cancer  clo8ely  resemble 
those  of  the  similar  gastric  afTection.  and  a  differential  diagnosis  is  often 
impossible.  The  situation  of  the  pain  and  tenderness,  and  of  the  epigastric 
tumour  vfhen  iMil])able,  are  perhaps  rather  more  distinctlj  to  the  right  of 
the  middle  line  than  when  the  growth  is  8trictly  pyloric,  but  this  is  not 
alway8  reliable.  Inasmuch  as  the  obstruction  caused  by  the  neoplasm  tcnds 
tocause  gastroectasis,  8ymptom9  iiidicative  of  stomach  mischief  soon  occur, 
and  the  character  of  the  vomit  coniea  to  have  no  diagnostic  value,  expect 
that  the  presence  of  bile  or  trypain  therein  will  show  that  the  growth  is 
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belovr  tbe  biliary  papilla.  whilst  the  general  sjmptoms  of  the  malignunt 
cacliexia  are  indi»tiuguitihable  in  the  leHiouH  of  the  two  orgaus.  Jaundice 
from  obatruction  of  the  oritice  of  the  bile  duct  is  likely  to  supervene  accord- 
ing  to  the  exact  eituatiou  of  the  gTOwth. 

Treatment  —  Aithough  so  far  oporative  procedure  can  only  claim 
Buooess  in  exceptional  caaes,  it  givea  promise  of  improved  results ;  but  this 
very  much  depends  ou  earlier  recognition  of  the  disease  than  at  present  is 
uauaLly  the  čase,  and  au  exploratory  laparotomy  now  comparatively  free 
from  risk  is  to  be  reckoued  as  one  of  the  meaus  of  ascertainment. 
Coujplete  resection  of  the  stoiuach,  and  exci8ion  of  tho  pyloru8,  have  each 
beeu  performed  with  success  aud  considerable  prolongation  of  life,  and  even 
coiuplete  freedom  from  Buffering,  but  the  cases  have  been  e:!ctremely  iew. 
Somewhat  more  promising  are  the  records  of  ga3tro-entero3tomy  when  tbe 
disease  has  been  contined  to  tho  pylorus ;  and  a  gastra8tomy  aSbrds  most 
relief  and  a  short  extensioir  of  life  for  cancer  of  the  cardiac  end.  But  the 
j>ostponement  of  operation  untiJ  a  definite  tumour  Lb  to  be  felt  greatly 
diminishe^  the  chance  of  bencfit,  since  by  that  tirno  extension  of  the  diaease 
to  mljacent  structures  or  8econdary  depoaits  is  likely  to  exist   (See  Stokacu. 

DiaEABES  OF,  FROM  THE  SURGICAL  ASPECT,  p.  44S.) 

Since  no  other  meaus  of  cure  are  possible,  aH  that  remains  is  to  prolong 
life  as  far  as  possible  with  the  relief  of  8ymptom3,  aud  this  may  be  done  in 
some  meftfiure  by  attention  to  diet  and  with  the  help  of  drugs.  Having 
regard  to  the  iiniMiired  digestion  that  takea  plače  in  the  Btoniach  tlie  seat 
of  cancer,  when  the  ofticiency  of  the  gastric  juice  is  diiuinished  by  lack  of 
acid,  and  there  is  probably  pyloric  ol»truction  and  dilatation  of  the  organ, 
and  in  any  caae  impaired  mobiJity,  it  is  clear  that  the  gastric  contents 
aro  very  apt  to  become^  from  abnormal  decompositions,  very  unhealthy, 
and  to  that  cxtent  a  source  of  irritatiou.  Hence  washiiig  out  the  organ 
is  di8tinctly  indicated.  and  when  this  can  be  regularly  performed  every 
day  or  every  other  day  it  affords  the  greatest  relief  to  the  patient  even 
from  the  pain  and  sickness,  and  gives  the  beat  chance  for  the 
digestion  of  suoh  food  as  is  taken.  The  difficulties,  however,  aro  ofteu 
great  in  pursuing  this  course,  owing  to  the  insuperable  objectious  of 
the  individual ;  lor  aithough  no  doubt  lavage  causes  little  or  no  dis- 
comfort  when  once  the  habit  is  acquired,  it  is  distinctly  unpleasant  iu 
its  hrst  practice  to  most  people,  and  this  eBpeciany  ho  vvlien  begun  on  a 
patient  who  is  8eriou8ly  ill  with  malignant  disease  of  the  stomach,  and 
promiaea  of  benefit  wili  often  fail  to  allow  a  fair  trial  of  the  method.  If 
Bubmitted  to,  it  may  be  said  that  not  even  haemorrhage  contra-indicates  its 
employment.  The  cbief  points  to  observe  in  respect  to  the  food  are  that 
it  should  be  giveu  in  small  quautities  at  iutervals  of  tlu^e  or  four  hours :  a 
little  digested  and  passed  on  into  the  intestines  is  better  than  larger 
amounts  which  decompose  and  irritatc;  the  bad  appctit42  will  gen6raily 
preveut  any  overloading  of  the  stomach.  Considerable  latitude  may  be 
given  to  the  patient  s  own  ^ishes  as  to  what  he  takes,  but  it  is  well  to  avoid, 
as  far  as  possible,  fats  and  much  sugar  or  starch  food  as  vvell  as  vegetables, 
and  the  more  nitrogenous  the  diet  is  the  better.  Fluid  food  also  should 
only  be  given  iu  Hiuall  quantity.  Miueed  meat,  chickeu  or  flsh,  aud  eggs 
are  ali  peruussible  so  long  as  they  can  be  taken.  Peptonised  foods, 
iucludiug  milk,  Bonger'8  food,  plasmon.  soups,  and  meat  extract8  come  to 
be  the  nutriment  that  has  to  be  relied  on,  and  these  may  have  to  \te 
Bupplemeuted  by  uutrient  euemata  or  Buppositoriee.  Alcobol  in  the  form 
of  8herry,  whisky,  or  brandy,  or  champagne  iced,  oepecially  if  there  be 
much  sickuess,  may  be  given  iu  amouuts  proportioned  to  the  babita  of  the 
vouxi  28 
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patient  and  his  condition.  Fruit  jellies  or  the  juioe  of  fresh  fruita,  and 
grapes,  are  often  gratefiJ  Ut  the  sufferer. 

The  appetite  mav  be  improved  and  the  digestion  aided  hj  giving  fiill 
doses  of  hjdrocliloric  acid  with  vegetable  bitters,  gentian,  qua8aia,  chiretta, 
or  condurango,  and  pepelu  maj  also  be  addcd  for  the  same  purpoee. 
Distinct  benefit  foUo^s  ttiis  treatmenL 

Antisepticd  to  check  fermentations  in  the  stomach  are  only  of  moderate 
advantage;  creaflote,  carboLic  acid,  resorcin,  and  manj  others  are  uaed,  but 
8alicylic  acid  is  one  of  the  best. 

Sooner  or  later  morphia  bas  to  be  administeied  by  mouth  or  hjpoder- 
mically  for  the  relief  of  the  pain,  but  previous  trial  should  be  niade  of 
hjdrocjanic  acid  in  an  efTervescing  form  with  bismuth,  which  is  conveniently 
given  in  the  form  of  Iiquor  bismuthi  et  ammoniae  citratis,  codeia,  or  of 
potaesium  iodide  uith  bisnmth,  which  sometimes  gives  distinct  relief. 
Aqua  chloroformi  will  sometimee  answer  the  same  purposa 

The  vomiting,  as  alreadj  said,  is  best  treated  bj  lavage,  otherwise  the 
efferveacing  hydrocyanic  acid  and  bismuth  mixture,  with  or  without  a  few 
drops  of  liq.  morphinse  acetatis  or  of  liq.  cocain.  hydrochlor.,  or  iced  champagne 
may  be  tried.  It  is  sometimee  well  to  encourage  the  vomiting  by  Bwallow- 
ing  a  tumblerful  of  warm  water.  which  washes  out  the  stomach ;  but  the 
efhcacj  of  manj  of  these  remedies  will  depend  on  ^hether  the  organ  is 
dilated  and  iivbether  it  contains  a  qiiantit7  ^^  ill-digested  material 

The  conatipation,  which  is  often  very  troublesome,  may  be  met  by 
lazatives  such  as  cascara  sagrada.  or  by  simple  enemata  or  gljcerine 
8uppo8itorie& 


Special  Sjmptomatologj  and  Treatment  of  Dilatation  of 
the  Stomach— Oastroectasis. 


The  signs  and  symptoms  of  tliis  far  from  uncommon  morbid  state, 
exhibit  a  considerable  variety  in  degree  dependent  on  the  extent  to  which 
the  dieteusion  of  the  Nnscus  has  taken  plače,  as  vreli  aa  in  some  measure  on 
the  primary  causal  couditiou,  the  specihc  manifeatatious  of  which  will  be 
comphcated  by  those  of  the  gastroectasis. 

Physical  Signs. — Some  bulging  over  the  dilated  organ  is  generallj 
peroeptible,  esjieciallj  if  the  patient  be  at  ali  emaciated.  When  the  dis- 
tension  is  considerable  the  line  of  the  upper  curvature  may  be  &een  in 
the  epigastric  regiou,  with  a  depression  just  bolow  the  ensiform  cartilage. 
The  outline  of  the  greater  cur\'atiire  ia  not  always  visible,  but  sometimes 
almost  the  entiro  contour  of  the  organ  may  be  apparent  When'the 
conditiou  is  8econdary  to  pyloric  obstruction,  and  there  is  hyi)ertrophy  of 
the  muscular  coat,  esaggerated  peristaltic  movements  may  be  seen  epread- 
ing  downwards  over  the  organ  from  left  to  right,  and  the  stomach  may  at 
the  samo  tirne  be  felt  to  harden  imder  the  hand  applied  over  it.  Tbese 
movements  occur  at  froquenL  and  irregular  intervals,  and  may  l»e  excited 
by  gentle  irritation  of  Uie  surface;  they  serve  to  indicate  the  limite  of  the 
distended  viscus,  and  are  most  apparent  when  it  contains  food  or  gas. 

Tiie  lower  •margin  of  the  dilated  stomach  may  be  felt  on  carefiil 
palpation,  unless  the  parietea  be  untliily  thick,  but  thls  is  a  sign  that  is  on 
the  whole  leas  certain  than  are  the  oUier  results  of  physical  examination. 

Far  more  reliable  ia  the  evidence  to  be  obtained  by  porcussion.  for  by  that 
means  the  outline  of  the  stomach  may  generally  be  3ati8factorily  ascertained. 
AlIo^vance  muHt  be  made  for  the  presence  of  food  or  hquid  in  the  organ. 
The  characteristic  "  stomach  note  "  may  be  obtainablo  upwards  into  the 
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axilla  aa  high  even  as  the  fourth  rib,  and  in  that  eituation  it  ib  at  once 
(letected.  Tho  Iower  limit,  however,  may  be  very  difficult  to  distinguish 
from  the  colou,  vvhich  Les  juat  below,  but  Sir  William  Broodbent  bas 
pointed  out  that  ttie  distinction  may  be  made  hj  auscultation,  "  the  cardiac 
aounda,  especiallj  the  second,  being  heard  ali  over  the  area  of  resonance 
proper  to  the  stomach,  with  a  characteristic  tjmpanitic  consonance, 
whiuh  iH  lest  the  moment  the  stethoscope  passes  from  the  stomach  to  the 
colon." 

One  of  the  most  diatinctive  signs  of  gastroectasis  is  a  splashing  sound 
audiblo  on  disturbance  of  the  stomach  contents,  as  b^  sudden  pressure  on 
the  gastric  region,  or  by  sliaking  the  abdomen ;  from  tirne  to  tirne  the 
sound  is  elicited  in  the  course  of  the  peristaltic  movemeuts  of  the  organ. 

The  physical  examination  of  the  patient  should  be  made  both  in  the  up- 
right  and  recurabent  poeition,  and  the  several  facts  may  be  more  preci8ely 
ascertained  by  the  passing  of  an  oisophageal  bougie,  and  the  position  of 
the  tip  recognised  by  pal{>ation  thruugh  the  abdominal  wall ;  or  the  extent 
of  tho  distension  n»ay  be  better  defined  by  inHation  of  the  stomach  bj 
gas  such  as  may  be  liberated  by  8wallowing  in  successive  portions  the 
constituents  of  a  seidlitz  powder  8uitably  dissolved. 

Symptoms. — The  Beverity  of  the  Bymplom8  are  not  alway8  proportionate 
to  the  degree  of  dilatation  as  8hown  by  the  phy8ical  nigns.  A  considerable 
distension  may  exist  with  but  little  symptomatic  disturbauce.  It  is 
convenient  to  distinguish  the  manifestations  directly  referable  to  the 
stomach  lesiou  from  thase  which  depend  on  the  perversion  of  digestion  and 
C0D8equent  nialuutrition. 

Of  the  former,  vomiting  is  the  most  significant  and  the  most  constant. 
It  uaiially  occurs  at  intervala  of  tweDty-four  hours  and  longer,  and  fre- 
qiiently  at  the  latter  part  of  the  day.  The  amonnt  brought  up  is  con- 
siderable, amounting  to  several  pints,  and  contains  a  large  proportion  of 
food  taken  many  hours  previou8ly.  The  material  is  extremely  acid  in 
reaction,  and  of  sour  odour,  from  the  organic  acids  derived  from  the  decom- 
poeition  of  the  gastric  contents;  the  bulk  is  largely  inci^eased  by  an 
eioOBsive  secretion  froni  the  glands.  Sometimes  the  vomit  ieof  a  browmHh 
colour,  and  it  may  contaiu  altered  blood  as  well  as  abundant  micro-organ- 
isms,  of  which  sarcin«  and  torul^e  are  the  most  numerous.  It  may  continue 
to  ferment  after  being  voided  if  kept  in  a  warm  plače,  and  fonns  a  yeasty 
acum  on  tlie  surface.  The  ejection  of  the  material  is  commonly  very 
sudden  and  forcible.  and  unaocompanied  by  retcliing  or  much  nausoa. 

Gastric  flatulence  and  gaseous  eructations,  chielly  of  C0-,  derived  from 
the  fermentation  procesa,  is  anolher  marked  8ymptom.  The  enormous 
formation  of  gas  increases  the  distension  of  the  organ,  and  though  lluctuat- 
ing  in  ita  intenaity,  adds  considerably  to  the  diatresu  which  its  condition 
entails. 

The  extent  to  which  discomfort  or  pain  in  the  stom&ch  is  complained 
of  variea  nnich ;  sometimes  they  are  scarcely  exLstent,  and  they  bear  but 
little  relition  to  the  taking  of  food.  Kather  is  it  that  pain  is  felt  before 
vomiting  occurs,  and  is  relieved  by  the  emptying  of  the  stomach. 

Owing  to  the  inadequate  passage  of  food  0Dward8  into  the  intestine. 
whether  from  the  vomiting,  or  the  pyloric  stenosia,  or  from  both,  the 
patient  tends  to  deteriorate  in  general  health,  and  to  lose  weight  from  want 
of  sutficient  nourishment,  however  much  may  be  actually  8wallowed.  For 
the  same  reason  constipation  ia  complained  of,  there  not  being  enough  bulk 
of  material  to  excite  intestinal  peristalsis.  The  eKceesive  drain  on  the 
blood  by  the  hyperBOcretion  determines  a  thirat,  the  relief  of  which  only 
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adds  to  the  dlstension  of  the  stomach.  The  urine  is  generallj  scantj  and 
concentrated.  and  contains  an  abundanoe  of  elhereal  sulphates  derived  from 
intestinal  decoin]M>sitiuu.  Vomiting  of  large  qiiantiUe8  of  fluid  umy  be 
followed  for  some  hours  by  anuria.  In  some  cases  certain  cardiac  sjmptoms* 
especiaLly  palpitation,  irregular  action  of  tbe  heart,  and  even  pain  of  aa 
anginous  character  and  breathleasneas.  are  very  distreseing.  They  are 
nw,iiily  dne  to  slight  dieplacement  of  the  heart  and  interference  vrith 
its  action  by  the  dilated  stomach,  and  the  relief  of  the  diatension  by 
eructations  of  gas  or  by  vomiting  removes  the  cardiac  distress. 

The  retention  of  the  ingesta  in  the  stomach  and  the  abnormal  fermenta- 
tion  reaulting  therefrom  raay  rea8onably  be  aupposed  to  lead  to  the 
formation  of  fiubstaucee  vvhicb  are  irritant  and  touc.  A  catarrh  more  or 
less  persietent  is  eatablished  in  the  mucosa,  and  the  tongue  becomes  coated 
and  the  breath  foul 

Foremost  amoug  the  aym])U)ms  which  may  be  ascribed  to  the  abeorption 
of  toxic  substances  from  the  stomach  are  headache.  alterations  in  men  tal 
State  varying  from  irritability  to  depression,  wluch  may  be  estreme.  With 
this  goea  considerable  physical  prostration  and  disinclination  for  exertioD, 
both  muscular  and  mentaL  In  the  severest  cases  the  torpor  and  lethargy 
deepeus  iuto  coma,  whicli  may  be  fataL  Cutaneoiis  eruptions  of  an 
erjrthematous  or  urticarial  character  have  also  been  noted  in  the  course  of 
tlie  malady,  presumably  toxaemic  in  origin.  And  to  the  same  cause  ia 
IHirhapa  to  be  assigned  the  vertjgo  which  often  ocenra.  A  form  of  insomnia 
which  sometimes  arisos  ib  distinguished  by  the  patient  waking  regularly 
after  the  first  few  hours'  sleep.  and  remaining  awake  the  rest  of  the 
niglit  in  spite  of  ali  ordinary  efforts  to  sleep,  and  perhaps  dropping  off  into 
a  heavy  slumber  from  exhaustion  whcn  the  night'8  rest  should  have 
terminated.  This  bas  been  attributed  to  flatulence,  and  if  this  can  be 
relieved  by  rubbing  the  abdomen,  walking  about,  a  draught  of  a  hot  c&r- 
minative,  etc.  sleep  can  be  induced.  It  cannot  be  said  that  this  8ymptom 
is  in  any  way  peculiar  to  gastroectasis,  although  it  is  distinctly  character- 
istJc  of  some  perveraion  of  gastric  digestion,  and  is  very  liable  to  occur  in 
persona  the  subject  of  raeatal  anxiety  or  atrain  in  whom  digestion  ia 
d6layed.  One  of  the  most  interesting  8ymptom8  associated  vrith  gastro- 
ectasis which  the  recent  researches  of  Drs.  Halliburton  and  M'Kendrick 
have  gone  far  to  shovv  is  toxic  in  origin,  is  the  so-called  "gastric  tetany." 
It  is  not  of  very  common  occurrence,  and  ia  marked  by  contraction  of  Uie 
fingers  or  toes,  or  both,  tlie  spasm  sometimes  involving  the  arms  and  legs, 
and  more  rarely  the  muacies  of  the  trunk,  neck,  and  face.  Altemating 
with  tho  tanic  seiziires  raay  be  clonic  convulsions,  though  these  are  some- 
timea  very  slight.  The  attacka  are  often  preceded  by  severe  pain  in  the 
atomach,  and  aro  occasionalIy  accompanied  by  nnconsciousness.  "VVasliing 
OLit  the  atomach  or  vomiting  frequently  induces  the  paroxyam.  Tlie  co- 
exi8tence  of  transient  albiiminuria  haa  been  occasionally  noted,  but  this  ia 
not  to  be  rcgarded  aa  iiidicjiting  the  cause  of  the  tetany  to  be  uneraic  in 
nature,  but  rather  is  it  the  result  of  the  renal  epithelium  being  damaged  by 
tho  elimination  of  the  irritant  toxin. 

In  the  rare  caaes  of  gastric  dilatation  of  sudden  onset,  and  usually 
termtiiittiiig  fatal]y  in  a  few  day8  without  any  obvious  cause,  and  appar- 
ently  of  tbe  nature  of  an  acute  paralytic  diatension  with  enormoua  hyper- 
secretion,  the  patient  quickly  passes  into  a  very  grave  state  of  collapee. 
Tho  phy8ical  signa  of  the  condition  exist  in  a  marked  degree.  vomiting  and 
gastric  pain  are  manifestcd  iintil  the  prostration  ia  far  advanced.  and  the 
emptymg  of  the  stomach  ia  rapidly  aucceeded  by  a  further  copioua  secretion 


^ 


STOMACH  AND  DUODENUM.  DISEASES  OF 


437 


of  gastric  fluid ;  the  skin  is  dry  and  shrunkeu,  and  the  urine  ahuost  or 
quite  suppressed. 

lutermediate,  as  it  were,  between  such  cases  as  these  and  the  more 
chronic  forms  just  described,  are  those  vrhioh  cotnplicate  aoute  infective 
diseasee  in  which  the  8ymptomjB  for  the  moet  part  correspond  to  the 
desoription  given.  hut  are  more  quickl7  established,  and  perhaps  sooner 
recovered  from. 

Diagnosis. — This  should  not  be  diSicult,  at  least  bo  far  aa  the  rocogni- 
tion  of  the  existence  of  the  dilatalion.  A  careful  conaideration  of  the 
phyBical  signs.  of  the  character  of  the  vomiting,  and  nature  of  the  vomit, 
and  of  the  remote  sjmptoms,  should  be  sufficient  to  establish  the  diagnosiSi 
though  it  may  not  alway8  be  ea8y  to  exolude  extreme  dilatation  of  the 
transversc  colon.  But  it  is  othervnse  as  regards  a  diagnoais  ol*  the  eause  of 
the  condition,  and  for  tbat  other  circumatances  have  to  be  considered,  such 
as  the  hiatory,  presence  of  an  epigastric  tumour.  etc.,  some  assistance  being 
obtained  by  rememhering  that  tho  caaes  of  greatest  distension  are  often  due 
to  non-malignant  stenosis  of  the  pyiorus,  and  the  cases  of  non-obstructive 
causation  give  ph^sical  evidence  of  more  distension  upwardB.  the  stomach 
on  the  whole  tendmg  leas  to  fall  in  the  abdomen. 

Frog7W8i8. — Beference  has  been  made  to  the  usual  fatality  attonding  the 
very  acule  caaes,  and  those  of  more  chronic  character  are  mainly  influenced 
in  their  course  and  termination  by  the  cauae,  death  being  due  in  malignant 
obstruction  to  other  circurastances.  Among  the  symptom8  of  serious  import 
tetany  is  prominent,  but  even  this  may  bo  diminished  in  its  gravity  by 
prompt  treatment.  Besides  being  directly  res]>onKible  for  a  fatal  termina- 
tion. gaBtroectasia  is  not  infrequentl7  the  immediate  cause  of  death  in 
persons  the  subject  of  cardiac  degeneration,  in  whom  the  disturbance  uf  the 
heart*8  action  by  the  dilated  stomach  is,  so  to  8ay,  the  '*  last  8traw." 

Treatment. — Undoubtedly  much  may  bo  dono  for  this  condition. 
Whil3t  cure  is  not  possible,  from  the  nature  of  the  cauae  in  some  cases, 
relief  is  possible  for  almost  aH.  The  question  of  the  treatment  of  an 
existing  pyloric  stricture  is  dealt  with  el8ewhere,  but  for  the  dilatation 
itself,  however  it  haa  originatcd,  the  main  indications  are  to  prevent 
accuroulations  in  the  stomach,  and  to  check  fermentation  therein. 

The  vomiting  is  the  natural  effort  to  relieve  the  first  indication,  which 
is  even  more  efficiently  met  by  emptying  the  stomach  with  a  tube  at 
regular  intervala,  and  8ub8equent  wa8hing  out  of  the  organ.  This  should 
be  done  ouce  in  the  twenty-four  hours,  preferably  in  the  evening,  and  the 
lavage  should  be  carried  out  with  several  pints  of  water  at  a  temperature  of 
86**  Fahr.,  in  which  boric  acid  (4  drachma  to  the  pint),  or  sodium  bicarbonate 
in  same  proix>rtion,  is  diasolved.  By  this  means  tho  deconiposing  food 
stuffš  are  removeil  and  their  toxic  etfect«  are  avoided,  and  at  the  same 
time  the  mucous  membrane  is  given  a  chance  of  recovery.  It  is  not,  of 
ODurse,  claimed  that  such  a  treatment  will  cure  the  dilatation  con8equent 
on  a  permanent  pyloric  stricture,  but  it  goes  far  to  do  so  when  the  under- 
lying  cause  is  atony  and  a  chronic  catarrb. 

Carbohc  acid  or  creasote  in  one  or  two  minim  doses,  hvpOMulphite  of 
soda,  or  sulphocarbolate  of  soda,  gra.  5  to  10,  made  up  w*ith  carminatives,  are 
the  most  eHiective  antifermentatives. 

Much  bcnefit  in  restoring  the  tone  of  the  stomach  may  be  derived  from 
BUpplementing  the  lavage  by  abdominal  massage  with  or  vvithout  applica- 
tlona  of  faradio  electricity,  for  five  to  tifteen  minutes,  of  sufficient  strength 
of  current  to  cause  distinct  contractions  of  the  abdominal  musoles,  oue 
pole  being  placed  on  the  stomach,  and  the  other  round  towardB  the  back. 
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The  diet  and  feeding  of  auch  casea  is  of  great  importance.  Sugar  and 
starch  foods,  as  being  liable  to  ferment  in  the  stomacK,  should  be  reduced  to 
a  minimuHL  Minced  freahlj  cooked  meat,  peptonised  milk,  Benger^s  food, 
and  plaamon  are  the  most  suitable,  and  should  be  given  in  amall  quantitie8 
at  intervala  of  four  hours.  preceded  vrith  an  occasional  dose  of  dilute 
hjdrochloric  acid.  AU  liquids  should  be  given  sparinglj.  Eectal  feeding 
may  be  neceasarj  at  firat  to  give  the  stomach  aa  complcte  a  rest  as 
possible,  the  lavage  nieanwhile  being  continued,  and  this  mode  of  nourish- 
ment  is  the  only  one  fejisible  in  the  caaes  of  acute  diiatation.  When  the 
condition  is  on]y  moderate  in  degree  a  diet  reslricted  U>  lean  meat  and 
hot  water  may  be  moet  beneficiaL 

When  tlie  primarj  cause  is  atony  of  the  stomach,  Btrychnine,  arsenlc, 
and  iron,  with  general  tonic  treatmeut  and  good  hygienic  surroundings,  are 
indicated. 

The  surgical  treatment  of  the  condition  may  consiat  of  escision  of  the 
pyloru8,  and  union  of  the  duodenum  to  stomach  (pylorectomy),  which  is 
resorted  to  in  favourable  cases  of  pyloric  new  growth ;  or  in  non-malignant 
Btenosis  the  orifice  may  be  forcibly  stretched.  The  dilated  organ  has 
been  frequently  reduced  in  size  by  making  folds  on  the  anterior  surfaoe, 
froni  the  lesion  to  the  greater  curvature  fgostropiication).  The  operation 
haa  been  most  successful  in  its  resulta  when  combined  with  pyloropla8ty. 
(See  p.  452.) 
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»ISEASKS  OF  TUE   StOMACH   FROU  THK   SuBGICAL  AsPSCT 

It  is  assumed  that  tho  reader  is  familiar  with  the  clinical  methoda  of 
examinatioD.  both  oi*  the  stoiuach  and  of  the  gastrie  contcnts,  whether 
Tomited  or  siphoned  olf  through  the  etomacb  tube.  It  must  be  borne  in 
mind  that  the  infracostal  portion  of  the  stomach  varies  widel7  in  different 
individuals.  both  as  rogiirds  its  estent  and  position ;  the  greater  curvature. 
for  example,  not  infrequently  extendH  to  the  level  oF  ^r  even  below  the 
umbilicus  without  any  gaatric  sjinptoms,  bo  that  too  much  Btress  must  not 
be  laid  on  such  variations  in  estiinating  the  necessit}*  or  indications  for 
BurgicAl  interterence, 

VVith  regard  to  diagnosia,  an  exploTatory  ineiaioik  may  be  reqmred  to 
confirni  the  diagnosia,  to  determine  the  questioa  of  operation,  and  to  dccide 
os  to  its  nature.  The  occasional  j^rforuiance  of  an  unnecessarj  e^ploration, 
while  a  matter  for  regret,  is  nothing  in  comparison  H*ith  the  lose  of  the 
opportuue  tirne  for  interference  when  it  ia  omitted  (Mayo  Robaon). 

The  niortttlity  from  exploratoiy  operationa  abould  not  exceed  5  percent. 
They  are  moat  dangerou«  in  the  preaence  of  advanced  malignant  disease. 
Unlesa.  therefore.  the  paticnt  is  strong  enough  to  undergo  the  major  inter- 
ference  for  which  the  exploratory  operation  is  a  preliminary,  tbero  ia  no 
object  in  its  performance. 

Reference  may  be  made  to  the  occasional  experienoe  tbat  the  explora- 
tion  of  an  inoperable  and  appareutly  malignant  tuinour  ia  followed  by  its 
diaappearance,  and  the  complete  recovery  of  the  patient.  Such  tumoura 
are  of  intiammatory  origin,  and  probably  consist  of  perigaatrio  adhesioua 
and  of  iuduration  around  a  chronic  ulcer. 

For  mere  exploration  a  small  inciaion — aufficient  to  admit  two  fingers — 
is  made  in  the  middle  line  above  the  umbilicus. 


Injuries  and  Diseases  op  the  Stomach 

Suhcutantom  injuries  usuaLly  reault  from  blunt  violence  applied  to  the 
abdominal  walL  Actual  rupture  of  the  organ  ia  extremely  rare,  and  is 
UBuallj  asaoeiated  with  rupture  of  the  liver  or  spleen,  ao  that  the  patient 
may  euccumb  to  shock  and  intemal  h^emorrhage  before  the  nature  of  the 
injury  is  recoguiaed.  The  clinical  features  are  thoee  vrhich  attend  aH 
severe  abdominal  injuries  along  with  pain  and  tendemeaa  in  the  epigaatrium, 
the  preaence  of  blood  in  the  vomit,  rigidity  and  retraction  oF  the  belly  wall, 
aud  diminution  or  losa  of  the  liver  dulneaa.  The  symptom8  tend  to  merge 
into  those  of  perforation-peritonitia.  The  diagnosia  ia  U8ually  conjectural 
until  an  exploratory  inciaion  is  made,  and  thisahould  be  undertaken  without 
delay,  unlesa  contra-indicated  by  the  general  condition  oF  the  patient. 
The  UBual  meaaures  to  alleviate  shock  are  iudispenaable.  When  the  belly 
ia  opened,  the  escape  of  gas  and  presence  of  gastric  contenta  may  contirm 
the  diagnosia.  Having  discovered  and  closed  the  nipture  of  the  stomach, 
tho  condition  of  the  adjacent  viscera  ahould  be  investigated. 

Penttraiing  Woundš. — These  are  cau.^ted  hy  atal«.  hullet  wounda,  falla  on 
spikes,  and  auch-like  injuries.  If  the  atomach  ia  empty  and  the  wouud  a 
small  one,  there  may  be  no  leakage  or  hffimorrhage,  and  the  wound  maj 
heal.  Such  bas  been  the  esperience  in  recent  warfare.  In  most  casea  met 
with  in  civil  practice,  the  chances  of  natural  rec*)vcry  are  very  amall  indeed. 
Jhe  wound  in  the  stomach  ia  uBuaIIy  large  enough  to  alIow  of  the  leakage 
of  gastrio  eonteata,  even  if  the  atomach  is  soid  to  be  emptj,  and  bj  involving 
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a  blood-vesael  in  tbe  gastric  wall  or  in  the  vicinitj  of  the  stomach,  it  maj 
be  attended  with  dangerous  hsemorrhage  into  the  peritoneal  cavity.  The 
olinical  features  maj  at  firat  give  little  groundfi  for  suspecting  the  graritj 
of  the  lesion.  The  character  of  the  wound  itaelf  is  often  misleading ;  it 
maj  be  amall  and  contracted ;  its  track  maj  have  become  valvuiar  from 
muBcuIur  contraction,  or  it  maj  be  tilled  with  blood-clot.  Its  edtuation 
maj  appear  to  contra-indicate  a  gastric  lesion ;  the  author  operated  on  a 
caee  where  a  goug^  entered  the  belJ j  below  tbe  navel.  and  slanting  upwardj3 
penetrated  the  stomach  close  to  the  lesser  curvatnre. 

There  is  but  little  ahock,  the  bcUj  is  tender,  and  the  respiratorj  move- 
raents  are  diminlsbed  or  abseut ;  tbe  vomiting  of  uualtered  blood  or  of 
blood  blackened  bj  digestion  is  fairlj  constant. 

The  treatment  is  to  enlarge  the  abdominal  wouDd.  If  the  bellj  ca  vit  j 
is  penetrated,  the  wound  is  further  eniarged  for  purposes  of  exploration. 
The  presence  of  blood  or  of  gastric  contents  couiirms  the  ezistence  of  a 
visoeral  lesion.  The  leakage  of  blood  or  other  fluid  must  be  traced  to  ite 
sonroe.  If  the  original  wouDd  is  unfavourablj  situated,  a  fresh  incisioa 
maj  be  made  in  the  middle  lina  Blceding  points  are  seized  and  ligatured. 
The  stomach  is  drawn  down  into  the  field  of  operation,  and  if  there  is  a 
Mound  in  its  wall  it  is  closed  bj  a  double  row  of  sutures.  If  the  edges  are 
ragged  and  bruised  thej  should  be  pared  or  inverted.  A  second  wound 
should  be  looked  for,  especiailj  in  cases  of  pislol-shoc  injurj.  The  soiled 
peritoneiim  is  wiped  clean  with  gauze,  and  the  bellj  wound  is  cloeed,  usuailj 
vritbout  a  drain. 

In  warfar6  the  routinc  treatment  is  to  place  the  patient  under  the 
influence  of  opium,  to  feed  him  exclu8ivelj  bj  the  bowel,  and  keep  him 
under  observation  in  caae  of  complications,  such  as  perigastric  ab8oeB& 

Injuries  of  Stomach  froin  Within. — Tbe  stomach  maj  be  perforated  bji 
objects  passed  do\vn  the  gullet,  os  in  the  caee  of  "  BWord-5waIlowers, 
from  the  unskilful  passage  of  bougie&  Diagnosis  is  rarelj  possible  without 
an  exploratorj  incision. 

The  Effects  of  Corrosive  Poisoiis. — Concentrated  acids  or  alkalies  corrode 
the  stomach,  so  that  it  maj  give  waj  either  at  the  time  or  later  bj  slough*, 
ing,  or  the  destruction  of  tissue  maj  8ubsequentlj  result  in  cicatricial  con- 
tractiou.  The  corrosion  chieflj  affects  the  leaser  cur\'ature  and  pjlorus,] 
hence  the  cicatrization  leada  to  liour-glass  stomach  and  to  pjloric  stenosi^] 
and  eithor  of  these  maj  be  complicated  bj  stricture  of  the  gullet.  Th( 
after-effacts  are  treated  on  tbe  same  lines  as  the  corresponding  lesions  from" 
other  causes.  It  is  essential  for  success  that  operative  interference  be  under- 
taken  befbre  the  patienfs  strength  is  serioualj  inipaired. 

Foreign   Bodice  in   tke   Stomach. — The   most  couinion  objects   to  be 
8wallo\ved  accidentallj  are  plates  of  false  teeth,  and  bonea  of  animal&     Th< 
range   of  objects  3wallowed  bj  performing    artists,  luuatics.  and  others^ 
includes  knives,  forka,  naila,  coins,  etc.     Impaction  in  the  pjloric  orifice  is 
rare  ;  the  bodj  either  passes  the  pjlorus  or  remaius  in  the  stomach,  and  iL 
maj  do  80  for  long  periods  without  damage.     Sharp-pointed  objects  waj\ 
directlj  perforate  into  the  peritoneal  cavitj  or  cause  uJcenition,  perigastric 
adheaionB,  localised  ahsnp.sa,  gastric  fiRtula,  or  perforation-peritonitis.     The 
cUnicttl  featurea  varj  widelj,  but  in  the  main  thcj  rcseinble  thoso  of  gastric 
ulcer  and  its  complications.     Large  objects  maj  be  palpated  through  the 
abdominal  vrall.     Metallic  objects  are  demonstrated  bj  the  X-raj8. 

Treatment. — If  the  bodj  is  likelj  to  pass  tbe  pjlorus  and  bowels  vrithout 
damage,  its  passage  maj  bo  rendered  safer  bj  a  diet  in  which  «hopped-up 
worated  and  milk  puddings  bulk  largelj.     Dailj  observations  are  made  with 
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the  X-rayB,  and  the  stools  are  Btrained  over  mualin.  Bodies  which  are  likely 
to  do  damage  are  best  removed  by  gastrotomj. 

Hair-halU,  which  are  met  with  in  girb  whochew  and  awalIow  their  owii 
hair.  mny  form  a  masa  as  large  os  a  bat,  or  form  a  oast  of  tbe  entire  BtomacL. 
(In  Mr.  Swaiu'8  čase  the  maas  weighcd  5  Iba.  3  oz.)  They  cause  gastric 
pain,  indigestioD.  aud  einaciatiun.  and  a  tumour  is  to  be  felt  in  tbe  epigas- 
trie  regioD,  vvbicb  is  posseBsed  of  such  tiiobility  tbat  it  bas  been  mistaken 
for  a  tioating  kidney,  If  the  sbomacb  is  distended  with  air,  the  tumour 
may  l>e  demonatrated  to  move  ahout  inaide  Ihe  organ.  Tho  rcmoval  of  the 
masa  by  ga8trotomy  is  a  successful  operatiou. 

The  pyloric  ob$truction  of  in/ants  is  deacribed  in  the  article  on  "  Gastbo- 
INTESTINAL  DisoRDERS  OF  Infancv/'  voL  iv.  It  falls  to  be  added,  however, 
tbat  tbe  results  of  ita  aurgical  breatment  are  not  eo  disoatrous  as  are  there 
stated.  The  pylorus  haa  been  stretcbed  in  infants  of  a  few  vveeks  old  (aix- 
eigbt)  by  Nicoll,  Schmidt,  Stiles,  and  others,  and  a  gastro-enteroBtomy  bas 
been  performed  at  a  similar  age  by  Kehr,  Fritscbe,  and  others,  with 
permanent  relief  of  8ymptom8.  The  former  is  probabIy  to  be  preferred 
as  being  the  leas  trying  operation,  tbe  stretcbing  being  acoompjjshed  by 
means  of  bougies  and  droesing  forceps. 


Gastbic  Ulcer 

Tbe  indications  for  the  aurgical  treatment  of  gastric  ulcer  have  been 
considerably  widened  of  rečen  t  year8,  for  ezperience  has  Bbown  that  not 
on]y  can  the  complications  of  ulcer  be  dealt  witb  8U(£e8afully,  but  the 
healiug  and  cure  of  the  ulcer  itself  may  be  matenally  influenced. 

Operative  Treatment  of  Uneomplicatcd  Ulcer. — In  the  majoritj  of  cases 
in  which  the  uloer  bas  beeome  chronic,  it  ia  only  capable  of  being  cured  by 
Burgical  measures,  and  it  may  be  our  duty  to  have  recourse  to  these  bocuuso 
of  the  chronic  ill-healtb  resulting  from  tbe  ulcer,  the  iDcapacity  for  earning 
a  living,  and  the  risk  tbat  the  ulcer  one  day  mAy  perforate,  or  bleed,  or 
beeome  the  starting-point  of  cancer.  The  nature  of  tbe  interference  is 
influenced  by  tbe  corabination  of  conditions  which  so  frequently  attend  on 
uloer — hyperacidity  of  the  gastric  coutents.  spaamodic  coutraction  of  the 
pylorus,  whicb  is  often  bypertrophied,  and  motor  inefficiency  of  the  stomacb 
as  a  whole.  Whether  the^  conditions  are  responsible  for  the  original 
formation  of  the  ulcer,  or  are  merely  the  result  of  ita  presencc,  is  as  yet 
uncertain,  but  we  do  kuow  that  their  preseiice  is  iuimical  to  bealing,  and 
tbat  their  removal  is  an  essential  condition  for  successful  treatment.  Tbese 
conditions  are  most  readily  eliminated  by  providiiig  a  dependent  exit  for 
the  gastric  contenta. 

(i)  GaUro-en^e^'09tomy. — The  mortalitj  of  thia  operation  ha&  l^een  reduced  io 
rečeni  yeArs  to  5  per  cent.  The  resulta  aa  reeorded  by  Kantino,  Mikulicz,  liart- 
mann,  and  Mayo  Robeon,  and  othem  are  as  follows :  — Thcre  is  no  longer  stasia  of 
tho  gastric  contenta,  the  stomach  empties  iteelf  in  from  three  to  four  huurs  aft«r  a 
nuuil.  If  tho  organ  waa  previously  diUted,  it  tends  to  return  tu  ita  normal  size 
and  position  unlesa  prevented  by  aiUiesiuns.  H  vperac'idity  diminiubes  and  linally 
rlisappears.  If  hy(lroch]oric  acid  waft  pruvtou&ly  absent  or  deticit^nt^  there  is  no 
clmnge  after  the  4)pcrAtioii,  beenase  the  dcficiGncy  depends  on  permanent  atruphy 
of  the  gastric  glandn.  The  new  outlet  of  the  stomach  is  usuaUy  coatinent,  aa  may 
be  pro\'<xi  by  distending  tho  organ  with  air.  In  the  majority  of  cases>  pain, 
aciaity,  eructations,  and  roiiiiting  diBnppcar,  tho  appotite  returns,  the  bowolB  act 
regularly,  thero  ta  rapid  gain  in  weight,  and  the  rcturn  to  health  ia  complete. 

H<!lapsc  of  the  ulcer  or  the  formation  of  a  fresh  one  is  not  unknowii,  howeYer ; 
von  MikuUcz  records  the  occurrence  uf  Immatemeais  thre«  vears  ufter  an  apparent 
cure  by  gaatro-enterQ8tomy.    In  chronic  ulcer  of  the  auodeuum  alao,  gaatro- 
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enterostouj  U  iodicated  if  the  alcer  continnes  to  cause  sjmptom«  aft«r  m  £air  trial 
of  medical  treatment. 

(2)  Pt/loropiasty.—T\ie  object  of  thls  operation  is  to  afiford  a  free  oatlet  for  the 
sastric  cunteote  where  the  pyloru8  U  Qarrowed  as  a  result  of  spasm,  muscular 
Lypertrophy,  or  limitod  cicatricial  contraotion.  In  eelocted  cases— where  the 
p^loms  is  free  from  adhe^ions,  and  is  not  ext«nsirely  scarred — it  is  an  easier  and 
6hghtly  safer  operation  than  gastro-enterostomy,  and  the  functional  results  are 
fiimilar-  The  stomach  is  said,  bowever,  not  to  empcv  itfielf  to  uearlv  within  the 
noruial  limits,  and  if  the  organ  was  previously  dilat«a  it  is  more  Hkely  to  remain 
eo  ttian  after  gastro-entero8tODiy.  The  relapse  of  Ryuiptoins,  which  is  said  to  be 
more  conimon  after  pyloroplasty,  may  be  aae  to  its  having  been  performed  in 
unsuitable  c&sea. 

(3)  Exci*inn  ofthf  dcer. — Inasniuch  as  eicision  docs  not  get  rid  of  the  condi- 
tions  associated  with  uloer,  unie&s  combined  with  ffastro-enterostomy  or  pyloro- 
plasty,  this  operation  is  only  practised  when  the  afcer  is  favourably  sitnated^  or 
there  is  rea&on  to  suspect  that  it  lias  become  the  seat  of  cancer.  ff  the  ulcer  is 
near  the  pylorus,  its  excision  may  fomj  part  of  the  operation  of  pyloroplasty. 

Circular  resection  of  the  stomach  ancl  pylorectoniy  are  onIy  performed  in 
of  idcer  when  it  is  impossible  to  exdude  the  presence  of  malignant  disease. 


COMPUCATIONS  OF  GaSTKIC    UlCKR 

Hceniorrhagt — Crastrorrhagia, — In  the  pro/use  hccmorrhage  of  sudtUn 
onset  the  blood  is  moat  frequent!y  derived  from  one  of  the  larger  arteriee — 
coronary  or  splenic — expos€d  in  the  base  of  the  ulcer,  leas  frequently  from 
one  of  the  large  venous  truuka.  In  duodenaJ  ulcer  the  bleediug  usuallj 
proceeds  from  the  gastro-duodenal  arterj.  In  a  certain  number  of  cases  of 
profuse  gastrorrhagia,  even  the  most  careful  examination  after  death  has 
failed  to  discover  any  groas  vascular  lesion.  It  is  usuallj  impossible  to 
infer  the  size  or  nature  of  the  bleeding  point  from  the  amount  of  blood  loat 
or  the  rapiditj  with  which  it  escapes.  The  situation  of  the  bleeding  point 
may  occasionally  be  conjectured  if  the  ulcer  can  be  located  by  the  eite  uf 
pain,  its  period  of  onset  after  food,  the  influence  of  posture,  and  the  direction 
in  which  the  paiu  radiates  (Mayo  Robaon).  With  regard  to  treatment  aH 
are  agreed  that  medical  meaus  should  have  a  fair  trial  If  the  hasmorrbage 
continues  in  spite  of  these,  or  if  it  recurs,  then  the  queation  of  operative 
interterence  ahould  be  discussed  in  consultation.  After  a  second  serious 
ha?morrhage,  operation  should  be  recomniended  as  soon  as  the  condition  of 
the  patient  will  alIow  of  its  being  carried  out  (Mayo  Robson). 

The  Operation  far  Gastrorrhagia. — The  usual  means  are  taken  toalleviate 
shock,  including  the  infusion  of  saline  iluid.  before,  and  it  may  be  also 
during,  the  operation.  The  abdomen  is  opened  in  the  middle  line,  the 
flLoraai^h  identitied,  and  ita  oontenbs  emptied  by  pressure  into  the  duodenum. 
The  stomach  is  esamineti  for  external  aigns  of  ulcer ;  failing  theae,  it  is  laid 
freely  open  by  an  incisioii  in  its  long  axi8.  The  upper  and  luwer  edges  of 
the  wound  are  widely  retracted,  and  the  whole  interior  examined  8y8tem- 
atically.  The  posterior  wall  may  be  invaginated  by  means  of  two  fingetB 
iutroduced  through  an  opening  in  the  f^astro-colic  ligament.  The  duodenum 
may  be  esploretl  with  the  finger,  and  may  also  be  invaginated  into  the 
stomach.  If  no  ulcer  or  bleeding  point  is  discovered,  one  must  fall  back  ou 
putting  the  organ  at  rest  by  a  ga8tro-enterostomy.  If  an  ulcer  is  found  the 
prticedure  varies  with  ita  acce38ibility.  If  it  is  on  the  anterior  wall  or 
lesser  curvature  near  the  pyIorus,  it  is  best  to  excise  it.  Only  very  small 
ulcera  or  bleeding  points  can  be  ligatured  en  masse.  If  the  uluer  is  inacces- 
sible — on  the  posfcerior  wall  eating  into  the  pancreas,  or  high  up  near  the 
cardia — tlie  bleeding  m!iy  be  arreflted  by  means  of  the  cautery  (Mikuliez) 
or  by  packing  with  gauze,  the  end  of  the  gauze  being  broiight  out  at  the 


STOMACH:  SURGICAL 


443 


opening  iu  the  stomach,  and  the  edges  of  tbe  labter  joined  to  the  parietea 
Id  very  feeble  patients  it  is  hopelcse  bo  esplore  the  stomach ;  a  gastro- 
enterostomj  should  be  ].>erfurmed  straight  away. 

In  small  repeaUd  hcemorrfcages  with  progressive  aiuemia  there  is  no 
urgeacj  ;  preparatious  are  made,  and  a  favourable  opportunitj"  selected  for 
gii8tro-eat43rostomy,  in  the  expoctation  that  thia  win  bring  about  tbc  hcalJng 
of  th«  ulcer  vvhich  is  llic  Bource  of  the  hiemorrhage. 

Fer/oration. — This  complication  of  ulcer  is  generallj  recognised  as 
requiring  immediate  surgioil  treatment.  The  aites  of  perforation  are  well 
known,  as  are  also  the  comlitions  under  which  it  occura.  and  the  clinical 
feabures  with  which  it  is  associated,  so  that  we  shall  Dnly  draw  attcntion  to 
certaiu  point8which  may  be  a  source  of  di£ficulty.  In  about  twenty  per 
cent  of  cases  there  is  more  than  one  perforation.  Although  chiefly  met  with 
in  ausemic  youug  woinen,  we  have  met  with  it  in  either  8ex  up  to  the  age  of 
6ixty.  Perforation  may  bc  the  tirst  iudioation  of  the  exiatence  of  an  ulcer, 
the  previous  eympto[UB  haviug  beeo  so  slight  as  not  to  attract  attention. 

The  most  coustant  clinical  feature  is  the  sudden  onset  and  peraistence 
of  severe  pain  and  tenderness.  Vomiting  is  more  often  absent  than  present. 
The  shock  is  u8uaUy  severe  enough  to  he  of  use  in  diagncsia.  but  it  is 
Boniotimes  very  shght  and  passes  otf  quickly,  so  that  when  the  patient  is 
iirst  seen  the  pulse  and  temperature  may  be  normaL  The  bel]y  wall  is 
usually  drawn  in,  hard,  and  immovable,  but  we  have  met  with  cases  in  which 
it  wu8  quite  tlaccid  and  inoved  with  respiration.  The  escape  of  gas  from 
the  stomach  may  cause  a  fulnees  in  the  epigastrium  and  diminubion  in  the 
liver  duluesa  The  presence  or  absence  of  liver  dulness,  liowtiver,  is  of 
very  little  significance.  Mere  distenaion  of  the  hepatic  tlexare  of  the 
colon  may  cause  a  marked  diminution  in  the  dulni^B.  We  must  insist  on 
the  fact  that  in  a  considerable  proportion  of  cases  wheD  the  patient  is  iirst 
seen,  his  apparenb  well-being  and  the  absence  of  complaiut  and  of  deHnite 
clinical  signa  may  be  most  deceptive.  While,  on  the  one  hand,  we  liave 
seen  patieuts  ab8olutely  felled,  roUing  about  in  agony,  and  only  able  to 
epeak  in  whisper8,  we  have  seen  othera  who  were  able  to  walk,  to  8wallow 
liquids,  and  who  were  quite  ignorant  that  anything  serions  had  baken  plače. 
A  minute  perforation — and  we  have  seen  one  no  larger  than  an  ordinaij 
pin — or  one  occurring  in  an  empty  stomach,  or  in  such  a  position  that  the 
coDtents  are  hindcred  from  escaping  by  contact  of  the  gastric  wall  with 
an  oppofling  surface  of  peritoneum,  or  by  adhesions,  is  attended  with 
featurea  which  may  leave  room  for  doubt  as  to  whetlier  perforation  haa 
occurred  or  not.  Similarly,  where  perforation  takes  pj^e  into  the  lesser 
sac,  the  shock  is  often  evanescenb,  and  the  clinical  feabures  far  from  cou- 
vincing.  In  both  of  these  types  it  is  quite  possible  for  the  patient  to 
recover,  and  develop  later  a  perigasthc  abaceas.  Finally,  there  is  a  clinical 
type:  a  patient  who  is  known  to  suffer  from  ulcer,  and  who  is  fluddeuly 
seized  with  pain  and  collapse,  and  presenta  many  of  the  features  of 
perforation,  and  yet  on  exploration  tlie  wall  of  the  stonmch  h  found  to  be 
intact.  These  are  probably  instances  of  threatened  {}erforatiou  or  concealcd 
hiemorrhage.  We  have  perhape  said  enough  to  indicate  that  tlie  diagnosta 
of  perforation  is  sometiroes  one  of  considerable  ditriculty.  \Vhen  we  are 
unable  to  8ay  with  certainty  that  there  is  no  i>erforation.  we  should  not 
hesitate  to  make  a  small  expIonitory  incii^ion.  The  ditferential  diagnosis  of 
perforated  ulcer  from  other  critical  abdominal  leaions,  such  as  rupbured 
extni-utcrine  geatation  or  appendicitis.  is  rarely  ditficuU,  and  ia  of  leas 
importance,  as  a  laparotomy  is  called  for  in  any  Ciise. 

Treatment.     W]un  to  Operate. — The  operation  shall  be  performed   as 
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eoon  as  the  neceasaij  preparations  have  been  completed.  The  011I7  ex- 
ception  to  this  rule  ia  where  we  believe  that  the  pertoration  has  taken  plače 
into  an  area  walled  in  by  adheaiona.  There  are  two  reaaoDB  for  delaying 
inberfereace  iinder  tbeee  conditions:  (1)  because  there  is  a  considerable 
chance  of  spontanecus  recoverj,  and  if  a  perigastric  abacess  reeulte,  it  maj 
be  safelj  opened  at  a  later  period;  (2)  because  the  ulcer  concemed  is 
usually  unfavourablj  aituatcd  for  intcHerence,  bcing  inostIy  on  the  lesser 
curvature  or  posterior  wall.  and  in  obtaining  access  to  it  adbesions  are 
opened  up  and  there  is  risk  of  infecting  the  general  pehtoneal  cavitj 
(von  Mikulicz). 

The  Operatiofi  for  Perforattd  Ulcer,— The  usual  lueasares  are  taken  to  alleviate 
shock.  The  belly-is  opened  in  the  middle  Une.  The  e&cape  of  gas  and  of  turbid 
watery  fluid  confirms  the  dia^osis  of  perforation  into  the  general  peritoneal 
cavity.  The  parU  esposed  are  injected  and  smeared  with  recent  lyinph.  The 
|)eritoneal  contents  snould  he  soaKed  ap  with  gauze  as  the  operation  proceeds. 
\Ve  are  often  guided  to  the  perforation  by  the  gushes  of  gas  and  fluid  which  eacapn 
jit  each  inspiration,  or  by  tne  decided  accumulation  of  lymph  in  its  vicinity,  If 
it  is  not  found  on  the  anterior  surfaoe  of  the  pylonc  segment  which  is  exposed  at 
the  wuund,  the  left  lobe  of  the  liver  is  raised  by  the  asaistant  and  the  stomach 
pulle<l  down  su  as  to  expOfie  the  body,  fuiidua,  aiiu  even  the  cardiac  portion  of  the 
organ.  At  this  stage  it  may  be  necei;5ary  to  obtain  better  access  by  &  right- 
angled  cut  across  the  left  rectns,  and  it  may  be  through  the  costal  inargin.  If 
there  is  no  ulcer  on  the  anterior  wall  or  lesser  curvature,  the  posterior  8wpect 
luust  be  explored  by  tearing  an  opening  in  the  gastric  colie  ligament  close  to  the 
greater  curvature,  and  introducing  two  fingers  into  the  lesser  sac.  No  tirne  should 
be  lost  in  finding  the  perforation  and  proceeding  to  its  closure.  This  is  efieeted 
by  means  of  a  purse-string  suture,  or  a  series  of  Licmbert  sutures  which  wiU 
compIetely  invaginate  the  area  of  the  ulcer.  If  it  is  iinpossible  to  close  the 
aperture  eiricieutly  because  of  tlie  friabilitv  of  the  gastric  wall  or  inaccessibility 
01  the  ulcer,  a  portion  of  omentum  may  be  brought  up  to  cover  in  the  gap,  or 
adjaoent  viscera  niay  be  stitched  over  it.  The  possibility  of  a  »econd  perforation 
must  be  borne  in  mind.  The  next  procedure  is  to  cleanse  the  peritoneum.  If  the 
cavity  is  infecte<l  as  a  whole,  a  large  glass  tul^e  is  introduced  into  the  pouch 
of  Douglas  by  a.separate  incision  a}>ove  the  pubes,  and  the  wholecavity  is  irrigated 
with  salt  solution  at  105'  F.  The  fluid  is  introduced  by  mcana  of  a  funnel  and 
flpKible  rubber  tube.  A  large  quantity  of  fluid  is  required,  and  the  tube  is  moved 
with  the  tin^ers  so  as  to  reach  in  succession  the  parts  in  thu  iumediate  vicinity  of 
the  |>erforatiou,  the  space  between  the  liver  and  diaphragu]  on  either  side  of  the 
suspensory  ligament,  the  space  betveen  the  stomach  and  spleen.  the  right  kidney 
pouch,  the  ri^ht  iliac  fossa,  the  pehns,  the  left  iliac  f4>ssa,  and  left  kianey  pouch. 
Whea  the  fluid  retnrns  quite  clear,  the  rubber  tube  is  withdrawn  and  the  wound 
clonefi,  a  considerable  quantitv  of  fluid  heing  left  in  the  abdomen.  When  the 
perforation  is  a  sn^all  one  ana  the  Icakage  of  gastric  contenta  very  limited,  it  is 
suflieient  to  mop  up  the  fluid  and  lynipb  vita  gauzo.  The  aftertreatment  Ls 
conducted  on  general  principles.  The  pelvic  drainage-tube  is  removed  in  twenty- 
four  hours.  The  tmtntdiair:  jn^fnosis  chierty  depends  on  the  length  of  time 
between  the  perforation  and  the  operation,  so  that  after  twelve  liours  tJiere  are 
more  deaths  than  recoveries.  To  a  less  extent  it  is  influenced  by  the  conditions 
attending  the  perforation.  If  the  stomach  is  distended  after  a  recent  meal,  if  the 
perforation  is  widely  patent,  and  if  there  is  much  retching,  the  escapc  of  gastric 
contents  is  greater,  the  shock  ia  more  severe,  and  the  infection  more  widely 
distrihuted. 

Frovided  tfie  ahock  arul  initial  infection  of  the  peritoneum  be  recoven^l  froni, 
tlie  piitimit  }i<Ls  stili  to  run  the  gauntlet  of  various  complications.  The  author  has 
obser\'ed  death  on  the  fouKli  day  fi-om  a  second  perforation,  towards  the  eiid  of  the 
flrtšt  week  from  septicjemia,  during  the  second  and  third  weeks  froni  plenro- 
pneumunia,  embolism,  etc.,  and  as  late  as  8ix  months  after  the  operation  from 
pyolo-phlebiti8  and  multiple  abscesses  of  the  liver. 

Perforaied  Ulcer  of  Dnodenum. — The  clinical  features  cIosely  resemble 
those  following  the  perforation  of  a  gastric  ulcer.  In  some  caaes  the  pain 
is  referreJ  to  the  right  hypoehondriuin.  The  tenderneas  and  arrested 
movement  of  the  belly-wall  are  moat  marked  along  the  right  side  of  the 
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abdomen^  because  the  escaped  fluids  gravitate  dowQ  tfae  right  aide  into  the 
iLiac  fossa.  In  more  than  one-third  of  the  recorded  cases  the  diagnoais  wafl 
luadc  of  acute  appeudicitia  On  opening  the  abdomen,  the  iuciaion  being 
made  through  the  right  rectus,  tho  peritoneal  oontents  are  found  to  be 
markedlj  Btained  with  bile.  There  ia  libtle  or  no  gaa.  The  Bigns  of 
peritoneal  infectioa  are  most  marked  down  the  right  side  of  the  bellj.  To 
exp08e  the  tirat  part  of  the  duodenum,  the  liver  and  right  costal  margin  are 
drawn  upwiirda,  the  stomach  and  omentum  displaced  to  the  left,  and  tlie 
bepuitic  f1exure  ol'  the  colon  dowuwarda.  Tlie  uloer  ia  UKual]y  found  on  the 
antenorwall,  but  may  be  on  one  of  tho  lateral  surfacea.  The  closure  of  the 
ulcer  and  cleaneing  of  the  peritoneum  are  carried  out  in  the  same  waj  aa  iu 
gastric  ulcer.  The  mortalitj  is  even  higher  than  in  perforation  of  the  stomach, 
oulj  eight  of  the  tifty-one  recorded  cases  having  recovered  (Muyuihan). 

Perigastric  Ahscesa. —  Perigastric  abscess  usually  results  from  the  per- 
foration of  an  ulcer  into  an  area  which  is  shut  oft'  from  the  peritoneal 
cavity.  The  ulcer  is  U8ually  of  the  chronic  variety,  and  the  perforation  is 
preceded  by  adhcsive  peritonitia  The  situation  of  the  abacess  varies  with 
that  of  the  uloer  giving  rise  to  it.  The  commoneat  situation  ia  below  tbe 
left  vault  of  the  diaphragm — subphrenic  abaceas — and  is  aasociated  with 
ulcer  hmh  up  in  the  lesser  curvature,  or  anywhere  near  the  cardia.  Absceas 
in  tho  Teft  hypochoutlrium  projecting  below  the  costal  margin  is  uBually 
asBociated  with  an  ulcer  in  the  anterior  wall  of  the  body  of  tbe  stomach. 
Abscess  in  the  lesser  sac  of  the  peritoneum,  or  in  the  substance  of  the 
pancreas  or  in  the  retro-peritoneal  tiasue,  may  result  from  an  ulcer  in  the 
posterior  wall  Subphrenic  abscess  on  the  right  side  may  take  origin  from 
an  ulcer  of  the  duodenum.  Abscess  may  also  form  anywhere  in  the  vicinity 
of  the  stomach  in  caaes  of  perforated  ulcer  treated  by  operation  and  in 
which  the  infective  material  bas  not  been  8ucce8sfully  removed, 

Once  a  perigastric  abscess  bas  formed  it  may  burrow  and  ertend  iu 
various  directions,  may  burst  into  the  pleura  or  luug,  or  may  rupture  on  the 
skin  surface— it  may  be  in  the  anterior  abdominal  wall  or  in  the  loin,  and 
give  rise  to  a  gastric  fistula.  The  abeoess,  as  soon  as  it  is  recognised,  should 
be  opened  and  drained ;  it  is  rarely  neceasarj  to  interfere  with  the  uloer 
from  wbich  it  has  originated. 

Oastric  Fistula. — These  u8ually  result  from  the  perforation  of  an  uloer 
with  or  without  the  mediution  of  a  circumscribed  abscess.  Ezternalfisitdcs 
open  on  the  skin,  wbich  may  undergo  partial  digestion  around  the  oritice. 
The  patient  niay  emaciate  from  losa  of  gastric  contents.  Small  fistula;  tend 
to  close,  eapeciaLly  if  the  patient  is  fod  per  rectum  ;  bealing  muy  be  hasteued 
by  using  the  cautery.  Liirgcr  tistulie  require  operative  treatment.  On 
opening  up  the  belly,  the  tistula  may  lead  (iirectly  into  the  stomach  or  into 
an  iutermediate  cavity.  The  dissection  must  expose  the  ulcer,  which  is  then 
exciaed  or  itsedge«  inverted  and  sutured-  IrUerTuil  Jiatula  result  from  the 
perforation  of  the  ulcer  into  an  adjaoent  visous,  usually  the  colon;  the 
stools  contain  food-materials  and  the  patient  complains  of  foitid  eructations 
and  of  vomitingof  Bcybalou8  matter.  To  cure  auch  a  condition,  the  belly  is 
opened,  the  viscera  couuected  by  the  fistula  are  separated.  and  the  rcspective 
openings  closed  by  sutures. 

Apurt  from  ulcer,  gastric  fistula  uiay  result  from  štab  and  gunshot 
wounds,  from  operations  on  the  stomach  where  the  suturee  have  given  way. 
and  from  idceration  connectcd  with  gall-stones. 

Cicatricial  Sienotis  o/  tke  PyloTus  and  DUatation  of  the  Stomach. — 
These  are  not  uncommon  as  a  result  of  ulcer  in  the  vicinity  of  the  pyloru8, 
The  cllnical   features   are    those  of   gastric   staais   and    dilatation  with 


cumulative  voiniting.  Splashing  is  readilj  elicited,  peristaltic  wayes  tnaj 
be  observed  passing  from  left  to  right,  and  bhe  greater  curvatare  may  be 
aa  low  as  the  umbilicus  or  even  the  pubca.  Sueh  caaes.  aithough  much 
benetited  by  wa8hing  out  the  atoaiach  and  otber  meusures,  rau  ODly  be 
cured  bj  surgical  lueaua  The  argumenta  forand  against  lutertercnce  must 
be  discussed  iu  relatiuu  to  the  pecuLiarities  of  each  iudividual  čase. 

The  operatiou  ia.  in  the  tirat  instance,  of  the  uature  of  an  exploration. 
The  pjlorus  is  investigated.  It  is  desirable  in  this  connection  that  the 
Burgeou  Hhould  be  faiiiiliar  with  the  phyHical  characters  of  the  normal 
pyloru8,  otherwi8e  he  may  conclude  there  is  stenosis  when  this  does  not 
exist.  The  opening  is  normally  closed  by  the  sphincter  muscle,  which 
gradual]y  yields  and  allowB  the  pasaage  of  the  foretinger,  inserU^d  by 
invaginating  the  anterior  wall  of  the  stomach.  If  the  aphinuier  does  not 
jield  to  the  dilating  force  of  the  6nger,  it  is  certaiuly  stenosed.  Con- 
firmatory  evidence  of  an  antecedent  ulcer  is  usually  forthcoming,  in  the 
shape  of  puckering  of  the  serous  coat  or  oicatrici^il  induration  or  adheaions. 

In  order  to  reUeve  the  patient  we  must  cither  open  up  the  pjlorus  or 
make  a  freah  coumiuuiciition  with  Lhe  iutesLine.  Gastro  -  enterostomy 
jields  the  best  and  most  enduring  rosults.  ryloropla3ty  ia  easier,  but  is 
contra-indicated  if  there  is  eKtensive  cicatricial  induration  or  atJhesions. 
PyIorectomy  is  performed  if  cancer  is  suspected  and  cannot  be  excluded- 

The  asaociated  dilatation  of  the  stomach  U6ually  diaappears  when  the 
Btomach  bas  been  reudered  capable  of  emptying  itself.  It  is  only  wben 
it  is  very  pronounced  and  combined  with  atony  that  recouree  should  be 
bad  to  gastroplication. 

Ferigastric  Adkesions.  —  Aithough  adhesions  involving  the  Btomach 
may  exist  without  giving  rise  to  8ymptoms,  they  may,  by  interferiug  with 
the  motur  functioas  of  the  organ,  by  cauaing  tisation  and  kinking  of  the 
pjlorus  and  eon8ec[uent  dilatation,  give  rise  to  considerable  suHiering  and 
ill-health.  The  sjmptoins  inay  depend  on  atretching  of  the  adhesions, 
couRiBting  in  draggiug  pain  aud  discomfort  aiter  a  fuli  meal,  relieved  by 
lyiug  dowu,  or  by  weariug  a  belt,  and  aggravated  bj  exertion ;  or  thej  take 
the  lorm  of  gastric  stasis  and  votiiiting  as  a  result  of  obstruction  at  the 
pjlorua.  If  relief  does  not  foUow  on  restriction  of  (he  diet,  resting  after 
nieals,  and  the  wearing  of  a  belt,  the  question  of  opening  the  abdoinen  am" 
liberatiug  the  udhesiona  (guatrotjflia)  maj  havo  tu  be  considered.  Slighl 
adhesioua  are  sepaniled  by  the  tingers,  firmer  bands  are  divided  betweea 
ligaturea.  Lesa  commoulj  the  formation  of  dense  adhesions  tixiDg  the 
Btomach  to  the  anterior  belly-wall  may  give  rise  to  a  palpable  abdoiuinal 
tumour  which  occupios  the  epigoatric  region  and  extend3  upward3  heneath 
the  costal  margin  uu  one  or  olher  sido.  There  is  conaiderable  inllammatorv 
intiltration  of  the  muscles  and  faseiie.  The  tumour  is  tixed.  painful  an< 
tender,  and  uniits  the  patient  for  any  occupation.  Operation.  althougb^ 
diibciult,  18  Btrf>ngly  indicated.  On  separatiug  the  adhesions  a  "  penetratiug 
uloer"  18  uBuallj  opened  into,  and  it  nuiy  reijuire  to  be  exci8ed  along  with 
the  iufiltrated  portion  of  the  abdoniinal  wall.  The  gap  in  the  stomach  is 
closed  by  sutures.  The  omentum  may  be  brought  up  and  tixed  between 
the  aurfaces  which  were  previouslj  adherent.  If  it  be  impossible  or 
dangeroua  to  separate  the  adhesions,  relief  may  be  given  by  a  gastro- 
enterostomj. 

Hour-glitss  Stomach, — It  is  bejond  the  scope  of  this  article  to  discuas 
the  causation  of  this  affection.  \Ve  agree  with  Mojnihan  that  it  is 
praeticallj  alvrujs  acquired,  and  is  nearlj  always  related  to  a  pre-existing 
chronic  ulcer.     The  ulcer  leada  to  the  hour-glass  deformity  by  giving  rise 
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to  adhesioDs,  especioUj  such  os  fix  the  ceqtral  area  of  the  rbcuB  to  the 
auterior  abdomiaal  wall,  or  hy  cicatrlcial  coatraction  of  ita  base,  e8peciaLly 
wheii  the  ulcer  extends  circulurlj  aroiind  the  body  of  the  organ.  The  ulcer 
which  Ls  associated  with  hour-j^^luss  contraction  inay  perforate,  and  it  uot 
infrequentl7  becomes  the  seat  of  cancer.  Thero  is  frequeiitly  pylorio 
Btenoais  in  addition.  The  cliuical  features  are  U8uaUy  thoae  of  dilated 
stomacb  supervening  on  a  chronic  ulcer.  The  hour-glass  conditiou  caa 
uaually  be  diagoosed  with  certainty  if  attention  is  paid  to  the  oharacteristic 
phy8ical  signa  pointed  out  by  W6lrier.  Jawor8ki,  Jaboulav,  von  Eiselsberg, 
Muynih}iQ,  and  Eichhorst.  MuKt  value  attachea  to  the  pheuomeua  observed 
on  wafihiDg  out  the  stomach  and  od  inflating  it  with  air  or  gas.  The  two 
conditions  for  which  hour-glaas  stomach  is  most  liable  to  be  mistaken  are 
stricture  of  the  lower  end  of  the  gullet  and  pyloric  stenosis.  The  chief 
source  of  mistake  hitherto  haa  been  that  the  esistence  of  hour-glasB  ntomach 
has  been  entirely  unsuspected.  The  trtaivfient  of  the  condition  is  uece8sarily 
operative,  but  it  is  aurrounded  with  difficulties.  The  whole  stomach  up  to 
the  cardiac  orifice  must  1^  iuvcstigatod,  as  there  is  considerable  riak  of 
aBsuuiing  that  the  pyloric  segment,  whicli  may  alone  be  visible  beneath  the 
oostal  angle,  is  the  entire  organ,  and,  on  the  assumption  that  the  dilatatiuu 
of  tbis  segmeot  is  the  cause  of  the  8ymptom8,  of  performing  a  useless 
operation.  auch  as  a  gastro-enteroetomy  on  the  distal  aide  of  the  stricture. 
1 1'  tho  stricture  is  near  the  cardia  and  buried  beneath  the  rlbs,  or  if  the 
ciinliac  pouch  ia  surrouuded  hy  adhesions,  it  may  be  extremcly  diBicult  to 
perform  any  curative  operation.  Again,  if  there  is  a  stricture  at  the 
pjlorus  as  W6ll  as  the  hour-glass  contraction,  two  operations  will  be  required 
— one  to  eliminate  each  obstruction. 

If  the  condition  is  one  of  uncompHcated  hour-glass  in  an  accessible 
situatiou  with  a  narrow  isthmus  and  without  marked  induration  or 
adhesions,  gastroplasty  will  ButHce.  If  the  two  pouches  sag  downward8 
and  almost  touch  below  the  isthmus  and  there  are  no  estensive  adhesionfl, 
a  gastro-anastomosis  should  bo  preferred.  If  the  pyloric  outlet  is  also 
steuosed,  a  gaBtro-enteroatomy  should  be  perfonued  in  addition,  especiany 
if  ulceratiun  ia  stili  goiag  ou  in  the  stomach.  If  an  ulcer  adhereut  to  the 
abdominal  wa]l  be  found,  and  on  separating  the  adliesions  a  fistula  is  dis- 
covered,  the  thickened  edges  should  be  exci8ed  and  the  gap  sutured  at  right 
angles  to  tho  long  axi3  of  the  stomach.  If  the  hour-ghisR  cannot  be 
remedied  by  ga8troplaBty  or  gastro-anastomosis,  then  one  must  fall  back 
on  a  ga8tro-euteroBtomy,  and  the  que8tion  then  arises  as  to  which  segment 
of  the  stomach  should  be  united  to  the  jejunum.  If  the  cardiac  pouch  is 
much  the  larger  of  the  two,  it  should  be  aelected,  while  if  l»oth  pouches 
need  draining,  hoth  of  tbem  are  anastomosed  with  the  intentine.  If  the 
hour-glass  is  the  seat  of  cancer  it  should  be  freely  excLMed,  and  the  divided 
ends  are  then  brought  together  by  sutures  (circular  resection  of  the 
stomach). 

Gastroptosis 

Prolapse  of  the  stomach,  whether  occurring  alone  or  along  witb  ptosis 
of  other  viscera,  may  not  give  rise  to  any  &ymptoms.  We  are  ouly  con- 
cerned  with  cases  in  which  there  is  decided  impairraent  of  the  functions 
of  the  stomach.  The  chief  symptoms  are  epigastric  pain  aggravatod  by 
standing  and  exercise,  appareutly  due  to  stretdting  of  the  nerve  plexuses 
of  the  stomach,  and  sta^ation  of  the  gastric  contents  necessitating  the 
frequent  uae  of  the  stomaoh-tube.  On  examining  the  patient.  most  import- 
ance  attaches  to  the  position  of  the  lesser  curvature  and  of  the  pyloruB. 
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If  a  luge  UBOiint  of  watflr  ia  flirmOoved  in  the  etect  poetuie,  tbe 
aBftads  oak  |iiMUuieatfy,  and  ifae  lener  cnrrmtiiie  and  pjlores  maj  be 
b>  hare  dMnodad  oa  iam  m  tbe  iimbibcaB ;  the  groater  corvatnre  maj 
the  pafaea  ar  in  tbe  left  iliac  foaaL     Tbe  pancnas  maj  aomi 
palpat.wf  ae  a  tzaasTene  cord  a  little  afaove  tbe  lev«l  of  tbe' 
Tbo«  ■  laaallj  splasbing  od  snccoasioa  after  proloDged  fa»t, 
aad  otber  erideiKei  of  dilaution  of  the  stomach. 

Wben  snfficienc  rebef  doee  not  foIIow  on  the  use  of  a  supporting 
^iHtt^,  laaMgr (mprnallj  tilnng  with  Weir  Mitchell  treatment),  attentioai 
fi»  diet«  aad  ooBianal  me  of  tbe  stomach -tube.  and  the  patient  is  unfitted' 
te  bii  er  bv OBOapatiOD  or  the  ordin&rj  dutiee  of  life,  recourae  maj  be  had, 
to  ^ii^fMT^  iHliifciiiiMl  On  opening  the  abdomen  the  stomach  maj  be 
to  ooeapj  ita  nonnal  position  (tbe  patient  being  recumbent  and- 
aa  te  a  TanaUe  period  before  the  operation),  bat  it  is  eaailj 
mvaanii^  tbe  geatio-bepatic  omeatum  is  usuallj  so  attenuated 
ta  be  traMpen&t^  and  tbe  pancreas  maj  be  viaible  above  the  leaserj 
Tbe  aim  of  tbe  oorgeon  ia  to  ahorten  the  superior  attachmenta 
of  Ibe  ^^■■■^■fc  ao  ea  to  prevent  prolapse  of  the  organ  when  the  patient 
tbe  api%fat  poetnre.  lixis  operation  ia  known  as  gastropesj. 
Cbea  directed  to  tbe  pjlorus,  and  if  it  be  narrowed  or  kinked, 
or  geetro-eateroetom  J  sbould  be  performed,  and  if  the  organ  i« 
itB  capaeatj  maj  be  diimnisbed  bj  gastroplication.  (See  alao, 
GasnoROOBSt  roL  ir.) 


Canckr 

Tbe  eoigioal  beazings  of  canoer  of  the  stomach  chieflj  belong  to  the 
of  dkgnnMB  and  traatmenk 

/^M^iMeia — Tbe  outstanding  oKnina]  featuiee  are  loes  of  fleeh.  an^emia. 
and  djBpeptic  s^mptoms.  The  stomach-tube  nsuallj  demonstrates  a  greater 
OT  lees  degree  of  staaiB  of  tbe  gastik  contenta,  especiallj  if  the  pjlorus  is 
obetmcted  Free  hjdrochloric  acid  is  absent,  except  when  cancer  is  grafted 
on  a  pre-existiDg  uleer.  Although  rarelv  present  at  an  earlj  Blage  of  the 
diaease,  tbe  formation  of  lactic  and  butjric  acids  ia  chaiacteristic  of  cancer. 
£xamination  of  the  blood  maj  8bow  an  aoBociation  of  decided  an^emia  and 
leuGocjtosis,  the  aoaemia  being  characteriaed  bj  a  diminution  in  the  pro- 
pr>rtion  of  ha»moglobin  and  an  iiTOguIaritj  in  the  size  and  form  of  the  red 
corpusclea.  The  abaence  of  a  palpable  tumour  is  not  to  be  allowed  to  affect 
the  diagnosis ;  the  beUj-walls  maj  be  too  thick  and  rigid,  the  tumour  ma^^ 
be  too  small,  or — and  thia  is  especiallj  the  čase  in  canc<?r  of  the  pyloru8  and 
lesser  curvature — it  maj  be  out  of  reach  bencHth  the  liver  or  costal  margin. 
If  caucer  is  su^pected  and  ther«  is  no  palpable  tumour,  ret^urse  must.bo 
had  to  an  exploratorj  incisiou,  as  it  is  our  onlj  sure  means  of  making  the 
diagnosis  at  a  stage  at  which  it  ia  of  real  value.  In  the  presence  of  a 
pilpablo  tumour  other  possibilities  must  be  borne  in  mind.  It  must  be 
differentiated  from  tumours  of  tho  colon,  omentum,  gall-bladder,  livcr, 
piincreas,  and  a}>dominal  wall,  tumours  resulting  from  perigastric  adhetdoDS 
relatcd  to  u  penetratiug  ulcer,  and  a  floating  kidnej  or  spleen.  Valuable 
informntion  is  often  obtained  bj  artificial  (listension  of  the  stomach,  but 
certainty  umy  uot  be  atUiined  iintil  the  abdomen  is  opened. 

Treatm^ni. — So  long  as  there  is  no  specific  remedy  for  cancer,  removal 
of  the  growth  affords  the  onlj  posaibibtj  of  cure.  Wbether  this  is  poesible 
and  expedient  can  rarelj  be  determined  l>efore  opening  the  belly.  Opinions 
fouuded  on  6xternal  exauiinatioD   maj  prove  misleading.     A  small  and 
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movsble  tnmour  may  be  found  to  be  hopolesalj  complicated  by  glandular 
infectioD  or  nietaataaea  in  the  liver  or  |)eritoneuin ;  and  conversel/,  a  large 
tumour  iuay  lend  itself  to  radical  removal  aud  permanent  cure.  £vea 
cachexia,  although  ominouB,  maj  not  be  a  bar  to  a  succeBaful  operation. 
Surgically  speaking,  the  moet  hopeful  cases  are  those  in  which  the  pjlorua 
ifl  obstructed  at  au  ea,rly  Hlagt^  becauae  tho  piitient  is  more  Like]y  to  seek 
advice  while  the  disease  is  stili  coufiued  to  its  seat  of  origin. 

An  exploratory  operation  should  ojily  be  uudertaken  U'  the  strength  of 
the  patient  is  8uch  os  \vill  cna1>le  him  to  survive  removal  of  the  disease ; 
otlierwise  the  exploration  has  no  object. 

PoiniB  to  he  Invtstigated  on  Opening  tke  Ahdomen. — The  atomoch  ia 
examined,  and  the  presence  of  caucer  exchtded  or  confirmed.  Difiioulty 
may  be  experienced  in  differentiiiting  l>etween  a  chronic  ulcer  with  indura- 
tion  and  lulliemons,  and  "  ulcer-ciincer  " ;  in  doubtful  uases  it  is  safer  to 
regard  and  treat  the  oonditinn  iia  cjincer. 

Hitviug  identiHed  the  growth,  the  conditions  for  and  against  its  radical 
removal  miist  tben  be  determiued.  Attention  is  directed  to  the  foUovving 
points : — 

1.  The  ExUnt  of  Involvement  of  the  Stomach  iisflf. — Thia  is  estimated 
by  inspection  and  by  palpating  both  anterior  and  poeterior  vralls  of  the 
TUCUB  betweea  tho  tingers ;  growth8  originating  at  the  pyloru8  or  near  the 
leaser  curvature  tend  to  spread  tovards  the  cardia,  often  unequally  on 
diflTerent  aspcots  of  the  organ.  Mere  extent  of  the  disease  is  not  in  itaelf 
a  bar  to  operation,  as  8hown  by  casea  of  successful  removal  of  the  whole 
organ,  but  extenBive  disease  is  U8ual]y  associated  with  ^idespread  infection 
of  the  glauds  and  with  infected  adhesions,  both  of  which  are  likely  sources 
of  recurrence, 

2.  The  Extcrmo7i  o/  Ca-ncer  to  the  Lymphatic  Glands. — This  ia  estimated 
by  the  eulargemont  aud  induratiou  of  the  glauds.  As  in  caucers  elsewhere, 
the  glands  may  be  enlarged  without  being  infected,  hence  the  advisability 
in  doubtful  cases  of  having  one  of  them  submitted  to  microscopical  ex- 
aniination  at  the  tirno  of  the  operation.  The  coronary  glands  along  tho 
lesser  curvature,  lyiug  cloac  to  tlie  stomach  between  the  layers  of  the 
gastro-hepatic  omentum.  are  most  often  infected  in  cancers  of  the  pyloru8 
and  lesser  curvature.  They  may  be  enlarged  right  up  to  the  cardia«  aud 
they  should  Ih)  removed  as  a  routine  procedure,  at  any  rate,  up  to  the  point 
where  tlie  corouary  artery  joina  the  lesser  curvature.  The  chaiu  along  the 
greater  curvature  more  often  escapes,  but  in  pyloric  growth8  the  glauds 
unmediatoly  below  the  tumour  should  be  removed.  Infection  of  the  deeper 
glands  lying  along  the  upjjor  l>order  and  partly  endicdd«xl  in  the  8ul>stance 
of  the  |>ancrejm  is  a  seriuuH  complicatiun,  as  the.ir  removal  adda  greatly  to 
the  dith(:u]ty  of  a  radical  operation.  Infection  of  the  portal  or  retro- 
peritoneal  glands  oontra-indicates  such  a  procedure. 

3.  Adhisions  to  and  implication  of  adjacent  organs  add  to  the  risk  of 
a  curative  operation  and  diminish  the  chances  of  its  ochievement.  Thoeo 
most  likely  to  be  involved  are  the  colon,  omfutum,  liver,  puncroas,  aud 
abdoininal  walL  It  is  quite  possible  U*  successfully  remove  a  portion  of 
one  or  other  of  these  structurcs,  but  it  is  mrely  worth  while  to  do  bo. 
Secondarj  growths  in  the  peritoneum  or  liver  contra-indiuit«  removal. 

Uaving  investigated  and  detcnnined  the  above  conditions,  the  surgeon 
must  thereupon  decide  whether  he  is  to  abandon  further  interference  and 
close  the  l»eliy,  or  proceed  to  the  radical  operation,  or  perform  a  palliative 
operation  with  the  object  of  diminishing  the  sulferings  of  the  patient  and 
of  prolonging  his  life. 
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The  Radiccd  OpcrcUion :  Resection  of  the  Cancerous  Poriion  of  the 
Stomach  and  Rcmoval  of  the  Associated  Olands. — The  sharp  definition  of 
the  growth  at  the  pjlorus  resulting  froui  the  absence  of  cominuaiciition 
between  the  duodenal  and  gastric  Ijiuphatics  allow8  of  the  section  being 
made  close  to  the  tumour.  On  the  cardiac  side  the  growth  usuallj  estends 
in  the  subniucous  coat  beyond  its  apparent  margin,  so  that  the  section 
should  be  made  at  least  2^  inches  beyond  this.  The  glands  are  remored 
along  with  the  growth.  There  need  be  no  fear  of  removing  an  amount 
of  stomach  Lejond  that  which  will  pennit  of  end-to-end  junction  of  the 
divided  viscera,  aa  it  is  always  possible  to  close  each  of  them  and  re-establish 
communication  by  means  of  a  gaatro-jejiiuoBtomy. 

Kesults  of  Resection. — The  viortaHty  is  necesaarily  high,  probably 
about  30  per  cent  in  esperienced  hands ;  the  chief  cause«  of  death  are  shock, 
peritonitis,  pnoumonia,  and  gangreno  of  the  colon.  The  mortality  will 
probably  be  reduced  when  caaes  are  brought  to  operation  at  an  earlier  stage 
of  the  disease. 

Permanent  Cures. — These  would  appear  to  be  quite  as  numeroua  as  after 
operations  for  cancer  of  the  tongue  or  rectum.  As  such  we  may  regard 
those  who  are  alivc  and  well  four  yeara  after  the  operation.  Kocher,  Jeasop, 
Mikulicz,  BiUroth,  Hahn,  and  others  report  cases  alive  and  well  after  eight 
year8.  The  histological  charactera  of  the  cancer  have  a  certain  bearing  on 
this  queation,  the  columnar  cpithelioma  yielding  the  most  favoarable  resnlts 
l)ecauBe  of  its  better  definition  and  more  accurate  removal. 

The  Condition  of  those  tcho  JRecover. — The  majority  regain  their  former 
health  and  put  on  weight  rapidly — up  to  60  or  60  Ibs.  The  motor  functions 
of  the  stomach  are  recoverod,  the  organ  is  able  to  empty  iteelf,  and  the 
lactic  acid  diminishes  or  diaappears.  The  hydrochloric  acid  may  or  may 
not  return ;  where  it  is  permanently  absent,  the  patient  may  sufter  from 
gastric  discomfort  and  may  be  incapable  of  digeatiug  bulclier-meat  unlesB 
the  acid  is  administered  along  with  the  food.  If  only  a  small  portion  of 
the  stomach  is  preserve^l,  the  patient  may  be  compelled  to  take  small  meals 
at  frequent  intervala 

Recvrrence. — If  this  is  going  to  occur  it  usually  8how8  itself  within  two 
years.  If  it  takes  plače  locally,  the  former  gastric  sulferinga  return  and  the 
disease  runs  its  course  aa  if  no  operation  had  beeu  perfomied.  If  it  takes 
the  form  of  8econdary  growtli8  in  the  liver,  perit<ineum,  or  glands,  the  patient 
U8uully  BuccunibH  puinles8ly  and  without  stomach  sjmptomR 

Paluative  Operations. — The  tendency  is  to  reatrict  these  within  narrovv 
limita.  GaMro-tnttrostomy  is  only  to  be  performed  if  the  patient  suflers 
decidedly  from  pyloric  obstruction,  and  yet  has  a  fair  prospect  of  living  for 
some  timc.  In  nmny  cascs  the  vomiting  ceases.  the  nutrition  improves,  and 
for  a  time  the  patient  may  feel  quite  well ;  but  in  a  considerable  proportion 
it  givea  no  relief  at  aH,  or  the  patient  never  recovers  liis  former  health  and 
strength.  The  mortality  is  fnlly  as  high  as  after  resection,  chiefly  because 
it  \s  performed  on  patienfcs  who  are  iinable  to  stand  the  radical  operation. 
The  causes  of  death  are  the  same  aa  after  resection.  The  prolongation  of 
life  varies  very  widely ;  the  longest  recorded  survivals  in  undoubted  cancer 
are  2J  years  (Mikulicz),  3^  year8  (Strauss),  and  SJ  year8  (Alsberg).  The 
majority  succumb  to  the  original  disease  within  a  few  months.  Von 
Eiselsberg  has  practiscd  e^clusion  of  the  pyloTus^  in  addition  to  gastro- 
enteroatomy,  in  order  to  preveat  the  discharge  from  the  disintegrating 
cancer  passing  back  into  the  stomach  ;  this  is  carried  out  by  dividing  the 
stomach  on  the  cardiac  side  of  the  growth  and  stitching  up  each  open  end 
of  the  gastric  tube. 
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Resection  o/  tke  cancerous  segment  of  stomach  as  a  palliative  operation  is 
recomrnended  b^  MikuUcz  and  hj  Robson  and  Mojnihan.  According  to 
Mikulicz  the  mortalitj  is  lesa  than  after  gaatro-enterostomj,  there  is  greater 
relief  from  pain,  there  is  more  often  inorease  in  the  body  weight  and 
strength,  and  the  subsequent  death  is  more  often  an  easy  one,  being  U8ually 
due  to  secondarj  growth9.  Robson  iind  Mornifaan  a^m  that  a  local 
extirpation,  even  if  followed  by  recurrence,  will  probably  prolong  life  for  a 
greater  period  and  in  greater  comfort  than  a  gastro-enterostomj.  It  is 
only  feaaible,  however,  in  a  amall  proportion  of  casee. 

JeJu7W8tomy,  with  the  object  of  putting  the  stomach  at  rest^  wb6n 
radical  removal  of  the  cancer  or  gastro-enterostomv  are  impracticable,  has 
been  8trongly  recomrnended  by  Maydl.  Most  surgeons  prefer  to  close  the 
beUy  under  theae  conditiona,  aa  life  can  only  be  prolonged  for  a  few  weekB. 
and  the  atate  of  the  patient  with  an  intestinal  fistula  is  pitiable  in  the 
ex  treme. 

Ulckr-Cancbr 

There  is  usually  a  long-standiug  hLstt>ry  of  ulcer,  and  the  gastric  conti^uta 
Bhow  the  presenoe  of  free  hydr(x;hloric  acid»  frequently  in  esceas.  There  ia 
uaually  more  pain  and  tendernesa  than  in  other  forma  of  cancer.  Tlie 
growth  most  often  develops  in  the  region  of  the  pyloru8  or  at  the  con- 
striction  of  an  hour-gbas  stomach.  The  diagnoeia  is  very  difficult,  the 
preaence  of  a  tumoor  not  b«ing  conclusive  evidence  of  cancer,  and  even 
after  the  abdomen  is  opened  it  may  be  difficult  or  impossible  to  differentiate 
the  induration  of  simple  idcer  from  thab  which  is  due  to  the  addition  of 
malignant  disease.  The  doubt  niay  onIy  1)6  cleared  up  on  microscopical 
examination  of  the  specimen  after  removal  A  radioal  operation  is  uaually 
posflible  and  BuccessfuL 

Cancer  of  the  Cakduc  End  of  the  Stomach 

is  either  unattondcd  with  localising  physical  aigna  or  it  clo8ely  simuiates 
the  features  of  malignant  stricture  of  the  gullet.  The  questiou  of 
ga8tro8tomy  may  require  consideration.  In  our  own  exp€rienco,  while  it 
averta  starvation,  and  may  prolong  life  for  many  months — the  longest 
survival  known  to  us  being  two  yeara  and  tive  months — in  the  mftjority 
the  patient  drags  out  a  miserable  e^isteuce,  and  is  unable  to  participate  in 
any  of  the  ordinary  duties  of  life. 


TUMOCRS   OF  THE  StOMACH   OTHER  TUAN   CaNCSB 

Innocent  eonnective-tiasue  tumaura&re  very  rare,  and  do  not  cause  gastric 
ByinptomB  unleae  tbey  involve  the  pyloru8  or  they  are  peduncalated  and 
block  thia  opening.  The  myoma  ia  the  best  kuown ;  it  may  project  into 
the  interior  of  the  organ  and  cause  faaemorrhage,  or  project  extemally, 
giving  rise  to  a  slowly-growing,  firm  tumour,  aometiines  of  corisiderable  size. 
It  is  rarely  disgnoeed.  but  when  met  with  after  opening  the  b6Uy,it  should 
be  removed  along  witli  tlie  portion  of  stomach  to  which  it  ia  attached 

Sareoma  o/  tfu  st-ovuuh  ia  comparativeIy  rare.  Being  associated  with 
the  same  clinical  features  aa  cancer,  it  is  uaually  mistaken  for  it  untit  the 
specimen  is  examined  after  removal.  Its  treatment  La  couducted  on  the 
same  linea.  With  isolated  exceptiona,  the  patient  dies  from  recunenoe  of 
the  diseasa 

Ad/snoma  U8ually  causee  8yinptomH  of  pyloric  obstruction,  and  is  also 
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liable  to  be  mistaken  for  cancer.  Sometinies  it  is  decidedlj  pedanculated  ; 
more  often  it  ia  sessile  and  iinpoBsible  to  di^erentiate  £rom  uialignant 
diaeose.     It  iu  best  removed  by  a  radical  operation. 


DiLATATION    OF   THE   StOMACH 

Ckistreetasis. — This,  wbich  is  a  comnion  accompaniment  of  gastric  affec- 
tioDB,  has  been  alreadj  studied  in  relation  to  idcer  and  to  cancer.  It  maj 
also  result  from  esternal  pn\H8ure  on  tbe  pyloru8  or  duodenum,  as  by 
turaours  of  the  pancreas,  gall-bladder,  liver,  or  retroperitoneal  tiesues. 
The  pyloru8  or  duodenum  may  be  drawn  upon  or  kinked  by  perigaetric 
adheaious,  e8pecially  those  resulting  from  gall-stones  or  by  a  movable  right 
kidney.  In  a  limited  number  of  cases  tbere  may  be  no  discoverable  cauae 
of  the  dilatiition,  uud  tbe  uondition  is  then  regarded  as  a  neuro-pareais.  Such 
idiopathie  diiatation  sometimes  supervenes  on  operatioos,  e8pociaUy  tbuae 
which  concern  the  abdomeu,  and  it  may  be  a  factor  in  causing  death.  The 
phy8ical  signs  of  gastrectasis  are  8uHiciently  well  known.  Treatment  is 
priraarilv  directed  tr»war(lB  the  removal  of  any  exiating  cauBe,  and  this  Tuay 
neceasitate  aurgical  interveutiou.  Failing  the  fulfilmeut  of  this  indieation, 
or  in  addition  to  it,  it  may  be  neces8ary  to  drain  the  atomach  by  ineans  of 
a  gastro-entero8tomy,  and  the  size  of  the  organ  may  call  for  reduction  by 
means  of  gaatnjpliciition. 

Tubereulosia  and  svpbilis  of  the  stoinach,  and  phlegmonous  gasLritis  are 
beyond  the  scope  of  this  artiele. 
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Opgrations  on  the  Sto&uch 

Gastroetonip. — The  object  of  this  operation  is  to  establisb  a  gastric  fistula. 
It  is  iiidicatm  in  mahguant  strtcture  or  the  gullet,  in  order  to  feed  the  patient ; 
in  innocent  strictui-u,  U)  perrriit  of  retrognule  dilatatioa  ;  in  receut  injuries»  as  from 
impacted  foreiKti  bo<iiesand  corrosiveliquidii,  to  rest  the  gullet  and  favour  heAling. 

The  nieth<:)a  assooiated  with  the  nauio  of  Witzel  yields  the  best  results.  Under 
local  fiiupstlie.sia  the  l>plly  is  opened  by  a  vertical  incision  through  the  left  rectus. 
The  sUmiJii^h,  whičh  in  oesopha^eal  obstructions  is  small,  eiiipty,  and  hidden 
l>e.hinti  the  left  lobc  of  the  iiver,  is  dniwn  out  at  the  wound.  Having  8elect<»d  an 
area  between  the  curvatures,  it  is  secured  by  a  couplo  of  sutures,  the  ends  of 
which  are  heUi  by  au  assistttiit.  Having  packed  the  operation  area  with  g&uze^ 
an  opening  is  miule  in  the  aiilerior  wall  in  the  centre  of  the  area  selected.  The 
opening  should  be  large  etiougli  to  admit  a  llexiblc  rubber  tubo,  about  No.  12 
EngUsh  catheter  scale.  The  tube  should  project  one  inch  or  more  into  the  interior 
of  the  organ,  and  it  is  fixed  totheedge  of  ihe  opening  by  means  of  a  eatgut  suture. 
In  order  to  invaginate  tlie  oi>ening,  two  parallel  folds  of  the  anterior  wall,  one  on 
eitiier  side,  aro  tben  rai.sed  and  approxitiiafced  by  a  seriesof  Halsted'3  sutures,  two 
abovG  and  two  be!ow  the  tube  ;  the  sutures  are  knotted  and  the  ends  cut  short. 
The  invagination  inay  witli  advantage  be  deepened  by  raising  two  siuiilar  folds 
on  either  side  by  a  second  seriesof  sutures  (Kader),  the  ends  of  two  or  more  of 
these  beiug  left  long  to  al]ow  of  their  being  passed  through  the  edges  of  the 
parietal  peritoueum,  and  thus  fix  the  stomach  to  the  anterior  belly-wall.  The 
extemal  wound  is  then  closed  around  the  tul^e.  Special  čare  niust  be  taken  to 
fix  the  t»l>o,  as  ita  untimfily  escape  may  be  a  source  of  diflicultv  ;  a  reliable  method 
is  to  uee  a  silver  nng  whit'h  gripa  the  tube,  fiush  with  the  surtace  of  the  abdomen, 
and  provided  with  eyos,  by  nieans  of  which  it  is  secured  by  a  broa^l  tnpe  encircling 
the  b«Kiy  or  by  atrips  of  plnster.  The  usiial  dressinga  are  applied,  and  held  in 
plače  by  a  luanv-tailed  bamlage.  A  funnel  is  tlien  inserted  into  tbe  outer  end  of 
the  tube,  and  tne  patient  is  fed  before  leaving  the  table  ;  the  tube  is  olosed  with 
a  woodeu  spili  ancf  secured  to  the  l>andage  with  a  Kafety-pin. 

Aftertrfuhnent  and  lietults. — The  patient  is  fed  everv  two  hours  or  so  with 
meat  teas,  milk,  gruel,  plastnon,  somatose,  eggs,  and  alconoL  The  tube  is  taken 
out  and  cleaned  once  a  wepk,  and  may  be  changed  after  a  inonth  or  so  for  a 
No.  14  rubber  catheter.  Whcn  the  fistula  is  no  longer  requii-ed,  as  after  dilatation 
of  innocent  stricture,  it  closea  rapidly  on  removal  of  the  tube. 
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The  author  has  performed  eleven  Rfustrostomies  for  maiignant  stricture ;  thd 
sbortest  survival  was  one  ironth  —  tlie  <!ancer  having  peuetrated  the  pleural 
cavity  ;  the  longest  nine  luontbs  ;  the  average  of  the  series,  three  montns,  A 
patient  operaten  on  hy  Prof.  Annandale  survived  two  jears  and  five  months, 
can(M<r  aS  tho.  ^ullet  being  veritied  post-mortem.  Although  the  ti.stula  occiipie«  a 
dependent  point  in  the  stoniach,  it  ia  remarkahly  rontinent  :  the  patient  inay 
cough  after  an  abundant  moal,  cven  with  tho  tube  withdrawn,  without  a  drop  of 
duiu  escaping. 

Oti9trofffmy.~ThQ  stepa  of  this  operation  have  been  described  in  the  treatment 
of  gastrorrhagia. 

GattrofHsy.  —  This  consists  in  raising  and  tucing  the  stomach  in  caaes  of 
gastroptošis.  As  onginally  practised,  tne  stomach  was  tixed  to  the  anterior 
aMominal  wall,  but  aa  this  niethod  of  iixation  may  interfere  with  the  motor 
functioiis  of  tho  organ,  it  ia  now  preforrcd  to  tighten  up  the  structures  which 
normany  support  tho  stomach.  A  series  of  silk  suturos  are  pansc^  through  the 
gastro  hepatic  omentum  in  sucb  a  manner  that  whcn  they  are  tightened  up  and 
KTiutte«!  two  horizontal  folds  result,  and  the  lesser  curvature  of  tho  stomach  ia 
suBpendtNi  at  a  higher  level.  The  tirst  ihread  is  inserted  close  to  the  hepatico- 
duodenal  Hgament,  and  iucludes  the  capsule  of  the  liver  ;  be]ow  it  is  uiade  to 
gnu^p  the  sero-muscular  waU  of  tho  pyIoruB  ;  the  othei*s  range  along  tovards  the 
cardia  (Hier).  The  gastro-phrenic  ligament  may  also  be  tightened  up.  In  one  of 
our  own  cases  the  gasti-ohepatic  omentum  wa8  so  thin  and  transparent  that  the 
suturefl  uould  not  hold,  but  a  satisfftctory  rc-sult  wa8  obtainod  by  stit^hing  the 
sero-muscular  coat  nlong  the  lesser  curvature  to  the  hepatic  attochment  of  the 
ruund  ligament  and  to  tne  diaphragmatic  peritoneum.  The  patient  should  lie  for 
a  munth  after  operation. 

(ftt^trorrhuphf.—^Vhi^  term  is  occasionaUy  applied  to  tlie  ctosure  of  wound8  or 
of  perforated  ulcer  of  the  stomach. 

i!astrolp$i*.—'Vh\s  term  rcfers  to  the  separation  of  perigastric  adhesions.  It 
luu  been  dlescribed  under  this  head. 

Gattroptiention.  —  TliiH  o|)cration  is  associated  with  Bircher'a  name^  and  is 
intended  to  reduce  the  size  of  a  dilated  stomach.  As  moditied  bv  Moynihan.  a 
series  of  horizontal  folds  ur  tucks  are  made  in  tho  anterior  wall  oi  tho  organ  by 
means  of  a  numlier  of  siJk  sutures  passed  out  and  in  through  the  sero-muscular 
coat  The  sutures  run  from  the  lesser  to  the  greater  curvature,  and  when 
tightened  up«  approxiniate  the  curvatures. 

Pylcrodtosig. ~-ln  this  operation  the  pylonia  is  mechanically  stretched  and 
dilated.  Loreta'«  method  consists  in  opening  the  stomach  near  its  outlet,  and 
passing  the  fingers  or  a  dilating  instrument  through  tbe  pyloruB.  Tlahns  niethod, 
which  is  much  safer  and  easier,  consists  in  invaginating  the  anterior  waU  of  the 
stomach  by  means  of  the  forofingor,  and  pushing  the  latti^r  into  the  pyloruB  ;  as 
Ihe  reaistance  of  the  sphincter  is  overcome,  two  or  even  three  tingers  may  be  in- 
serted  until  the  channel  is  well  opened  up.  The  procedure  is  contra-indicnt«d  if 
there  is  ulceration  or  cicatricial  contraction. 

Pylcropifi9ty. — This  operation,  which  consists  in  open  linear  division  of  the 
narrowed  pyIorus,  ia  associated  with  the  names  of  Heinecke  and  v.  Mikulics. 
Having  opened  the  belly,  the  pylorus  is  drawn  out 
at  the  wound,  and  ia  packed  round  with  gauze. 
It5i  anterior  wall  ia  di\'ided  1ongitudinally  t>y  an 
iuciaion  two  inches  in  length,  commencing  on  the 
stomach  side  of  the  pylurus,  and  prolonKe<l  through 
the  latter  by  sciasors.  The  upper  and  lower  edges 
of  the  incisions  are  drawn  widi'ly  apart,  and  are 
approxiniated  by  two  rows  of  sutures  in  a  direction 
at  right  angles  to  that  of  the  original  inciaion. 
A  Robeona  1x)bbin  may  be  used  as  an  intemal 
spi  i  nt. 

Tho  contra  indicationa  and  resulta  of  thia 
operation  bavo  been  already  described  under  Gastric 
Ulcer. 

G€iširvpicuty  (W6lfler). — Thia  operation  impliea 
the  division  o^  the  strictured  segment  of  an  hour- 
glass  stomach,  and  i^  carried  out  on  the  same  lines  as 
pyloroplasty.  The  incision  should  be  at  least  four  inchea  in  longth.  The  openition 
IB  oft«n  rendered  ditficult  by  adhesions  to  the  ant4^rior  abdominal  wall.  and  on 
separating  the  adlieaiona  a  gastric  ulcer  may  be  opened  into.    To  preveut  the 


Pia.  1.— P>lornpliwly  for  luaoMUt 
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re-formation  of  adhesiona,  the  rigbt  free  edge  of  the  omentum  may  be  br^mght  op 
80  AS  to  lie  between  the  stomach  and  the  parietes. 


Fio.  3,— OutnrpiutT  t»  bo«^fIA« 


tnrpiulT 
Ntonuieb. 


Fio.  s.— G«<tn>-uusioaioiUa  or  BUitn>' 
gMtnvtom  J  Cor  hour-glaM  rtoSiTh. 


^'astro-ancutomcsui  or  GaAtro-<^jiti'o$totni/ (W6\iier), — ThU  operation  consista  in 
raaking  a  free  ooininunication  between  the  two  compartment^  of  an  hourglass 
stomacn.  It  is  carried  out  on  the  same  lines  as  gastro-eDterostoiny,  and  tho 
largGst  size  of  bonebobbin  maj  be  used  as  an  intemal  splint^  The  modification 
sugKested  b^  Watson  consists  in  turning  the  pyloric  segment  over  on  te  the 
caraiac  portion,  using  the  constriobion  between  them  as  a  hinge  ;  havnng  tlxed 
theni  together  by  sutiires,  the  communication  is  effected  through  an  opening 
made  in  the  presenting  surface  of  the  pyloric  compartment. 

Gattro  -  enUroitomt/.  ^  The  commuuication  betwe€n  stomach  and  intestine 
ia  usuaUy  made  with  the  firat  part  of  the  jejunum — ga8tPO-jejuno8tomy.  T!i© 
opening  in  the  storaoch  is  mode  at  a  dependent  point  close  to  the  greater  curva- 
ture.  The  visceru  are  appliefl  to  each  other  so  that  the  direction  of  the  peristaltic 
movements  shall  be  the  same  in  both. 

The  jejunum  is  either  brought  upward8  in  front  of  the  colon  and  iixed  to  tho 
anterior  waU  of  the  stomach— W6lfler'8  operation,— or  it  is  brought  up  behind  the 

colon  and  fixed  to  the  posterior  wall 
of  the  stomach — von  Hacker^s  opera- 
tion. There  are  countless  tnodifica- 
tions  of  the  procedure,  especially  as 
regards  thedetails  of  the  anastomosis  ; 
we  shall  tlierefore  limit  ourdescription 
to  the  operatioDS  above  mentioned, 
either  oi  which,  when  performed 
accurat«ly,  gives  excellent  resnlta. 
The  selection  of  one  or  other  depends 
on  the  conditions  present  in  each 
individual  čase. 

Anteriof  Gastro-enterostonii/  (W6l- 

fler'a  operation).— Having  openea  the 

bellv    and     ascertained     the     cxact 

conaition  of  the  viscera  concerned,  the 

iirst   step    is    to  identifv  the   upper 

end  of  the  jejunum.    The  omentum 

aud   colon   are   raised   with    the    left 

hand,  while  the  extended  Hngers  of 

the  right  are  pushed  along  the  under 

surfftct^   of   the   transverse  raesocolon 

Pio.  4.— ScJiBine  of  lurtitud«  irf  gMtro-«Dtoro«tomv,  »fter  until  they  reach  the  vertcbrsp.      Tho 

v.  Mikuiict   SL.  •tooiAi-h;  te.,  tranftveiM  colon;  j.,  fjpgt  loou  of  the  jejunum,  which   Hes 

^«o";:U™"S^.°'*"'"'*''''™'~'''**'^"*'imn.eciiatelv  to  t^.e  left,  in  tl.e  angle 

between  the  mesocolon  and  the 
vertebrse,  ia  seized  by  the  second  and  third  tingers  disposed  like  the  blades 
of  a  scissors,  and  on  pulling  it  forwards  its  oonnection  with  the  fised  tei-mina- 
tion  of  the  duodenum  liecoraes  evident.  We  have  only  once  failed  to  find 
the  jejunum   ljy   this  metho<l  —  in  a  čase  in   vhicli   the   colon   was  displaced 
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and   fixwl  by  odhcsions,  —  and  we  were  obliged  to  trnoe  the  small  inteatine 

unwftrds  from  the  c»cum.      Havin^  identiiied  the  jejunum,  a  point  la  selected 

about    twenty  inches  from   its  oripn,  and   the 

lonp    is    80     dispoaed    that    its    aflercnt    and 

erterent   limlM    Ho    left   and    riffht   respeotively. 

The  neck  of  the  loop  is  encircled  and  constricted 

by  m  pieoe  of  narrow  elaatic  tubing  to  prevent 

loakage.    A  point  on  the  anterior  wall   of  the 

Ktomacb  hi  selected,  and  the  stoniach  aa  a  whoIe 

drawn  forwards  intoapposition  with  the  lejunum, 

botb   viacora   belng  packed   round  w-ith   gauze. 

The  *' posterior  "  sero-seroua  continuous  suture  is 

inaerted  for  a  length  of  two  and  a  balf  inches  - 

on  tho  iatestine  stitcliing  clo.se  to  and  parallel 

with  the  mesenteric  attooliment,  on  the  stoniach 

the  line  of  suture  should    run   from  l>elow  up- 

wards    and     to     the    right,    niaking    with     tne 

horizontal  an  angle  of  about  45"^  as  it  comes  to 

l>o  liorijtontal  wheu  the  stomach  is  replaced  (von 

Mikuliez).     Thfi  enda  of  the  suture  are  left  long, 

and  gauzc  is  packod  in  along  either  side  of  the 

suture  line  to  absorb  any  contonts  which  niay 

escape.     Kach  viscus  i&  tlicn  openc<l  3  miu.  from 

the  suture  line;  nny  coutents  wbich  escape  are 

»Ottked  up;  the  bleediug  pointa  are  seized  with 

forceps,  and  those  in  the  stomach  are  ligatured. 

The  edgea  of  the  opemngs  are  unitcd   with  a 

continuous  oatgut  suture  passed  through  ali  the 

coats.    A  lapgo  Mayo  Uooson  bobbin  should  be 

used  as  an  internal  splint ;  it  is  inaerted  liefore 

comnicncing  the  anterior  suture.     In  very  feeble 

patienU  the  anastt^inosia  may  be  more  rapidly 

effeoted    by    ujeans   of   a    .Murphy    button,   the 

female  halt  being  in8erte<l  in  the  sUiraach.  f '°-  ^ 

In  non-roalignant  caHea  I  u&ually  ()erforui  an 
entero-anastomosis  in  addition  to  the  gastro-cnterostonij,  making  a  communica- 


■Aiiltriior  iputro-eiitenaitamjr  and 
«u  t^ro-nDMtonotU. 


tion  b6twMn  the  aflerent  and 


efferent  limbs  of  the  jejunal  lc»op  about  four 
inohes  lie!ow  the  junction  with  the  stomach. 
This  constitute«  the  most  c^rtain  means  of 
preventing  the  so-called  "circulus  vitiosus," 
or  i-cgurpritation  of  intestinal  contenU 
through  tnc  aUerent  liinb  into  tlie  stomach. 
J'o8tcT-ior  (iath-ii  -  «ntei-ottomy  (von 
Hackei-^s  operation).  —  Aft«r  opeuing  the 
abdomen,  the  omentum  and  transverse 
ooloa  are  tumed  upwanls  and  laid  on  a 
shect  of  gause.  A  sagittal  slit  is  inade 
alK>ut  the  centre  of  the  transverse  meso- 
rolon,  carefully  avoiding  the  lurger  blood* 
vesselB  possing  to  tho  colon.  Tne  »lit  is 
enlarged  witli  the  Uugers  so  as  to  expoee 
the  pt>8t«rior  vali  of  the  stomach,  whicn  is 
tlien  drawu  into  the  opening,  or,  stili  better, 
protruded  by  the  tingers  of  an  aaaistant 
trom  above.  A  f6w  points  of  suture  unite 
tiie  stomach  to  the  edges  of  the  opening  in 
the  mesooolon.  The  jejunum,  at  a  distanoe 
of  from  eighi  to  ten  inoho^  from  its  origiu. 
ifl  then  anastomosed  v  ith  the  stomach  in  the 
usual  way.    A  Mayo  Kobsoii  bobbin  is  again 


FlO.«. 


useful  as  an  internnl  splint. 

In  either  of  the  alx)ve  opcrations,  it  is 


^^B  recommended   by  Moynihan  and  others  to 

^^M  r«inov«i  an  elliptical  {lortion  of  mucous  membrane  in  the  čase  of  cach  vi^cus,  so 

^H  M  to  pravent  the  fornmtiou  of  an  ol»tructing  ring  and  BabBeqaent  narrowiiig  of 

^^  the  opening. 
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If  the  operation  is  fol]owed  by  vomiting  beyond  that  which  CAn  be  ascribed  to  the 
aniesthetic,  the  stomach  should  bo  eniptied  and  washed  out  by  means  of  the  tul>e. 
GastreHomt/ — Rfsfction  of  tht  Stomach,~Tyt\R  is  almost  ejtclu8ively  performed 
in  cases  of  nialignant  disease.  If  it  is  not  nece&sary  ta  interrupt  the  continuity  of 
the  organ,  the  portion  resected  should  be  in  the  form  of  a  wedge  or  eUipse,  in  order 
to  avoid  an  irregiilar  gap  and  a  coinplicated  line  of  suture.  The  gap  is  sutured 
at  a  right  anglo  to  the  long  axia  of  the  stomadi,  so  as  not  to  narrow  the  luroen. 
In  the  majority  of  cases  in  which  the  continuity  of  the  organ  is  interrupted,  the 
reaection  involves  the  pvloric  segment,  and  is  spoken  of  as  a  pylorectomy,  althoogh 
a  good  deal  more  than  the  pylorua  is  taken  awtty. 

Rex€Cti/in  of  the  Pvloric  S€{fnienf — Pplrrrrrtomj/.—^The  incision  is  mflde  in  or  near 
the  middle  line.     Having  opened  the  belly.  our  first  conccm  is  to  detcrmine  the 

scat  and  extont  of  the  cancer  and  itb  aiuenabi]ity 
to  ruHical  cure,  eapccial]y  noting  the  condition 
of  the  lymph  slands,  the  uature  uf  the 
adhesions,  and  tne  pre«»nce  or  absence  of 
metasta^cs.  If  tlie  operation  is  to  be  proceeded 
with,  the  tumour  ia  drawD  forwards  into  the 
wound,  to  facUitate  the  separation  of  tlie 
omenta.  In  separating  the  transverse  meso- 
oolon,  aDy  enlarged  glands  are  left  attached 
to  the  stomach.  The  vessels  on  the  stomach 
side  are  merely  seized  with  forceps,  but  on 
the  side  of  the  colou  thev  are  ligatured.  If 
the  mesocoloD  is  invadea  by  cancer,  it  is 
questionable  if  the  operation  should  be  pro- 
ceeded  with,  hecause  tving  the  colic  veasels 
imperils  the  vitalitj^  of  tlie  colon.  If  the  right 
and  left  colic  arteries  are  H^tured  as  weH  as 
the  middle,  the  central  portion  of  the  colon  is 
almotit  certain  to  ]>erish,  and  m  ust  therefore 
be  i*esected  straight  away — a  serious  addition 
to    the    operation.      The    lesser     omentuuj     is 


seniiratetl  nlong  the  upper  border  of  the  growth, 
alf  glands  being  left  attached  to  the   latter. 
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If  the  glands  are  enlarged  they  shouJd  be 
removed  nlong  the  whole  length  of  the  le:sser 
eurvature,  caro  being  takon  to  secure  the 
bleeding  points,  tm  they  tend  to  retract  beneath 
the  costal  margin.  In  clearine  the  pyloro- 
duodenal  junction,  the  comtnori  uile-duct  may 
be  in  danger  if  ilieparts  havebeeu  displaced  by 

^'"o^-^^^^n^^^^^Z^tSZa^.  pontractmg  adhesious,  as  is  f.-equently  the  čase 
"•ocond  mcthod "  of  pylorectomy.  m  ulcer-cancer. 

\Vhen   the    growth    is    completely  iso1at«d 

it  is  drawn  out  of  the  wound,  and  the  pcritoneal  cavity  is  shut  oH'  with  gauze. 

The  duoclenuni  is  to  be  divided  half   an   inch  from  the   margin  of  the  cancer. 

The   section    is    made    between    two    clamp  forceps,    and   each    cut    surface 
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cleansed  with  a  sublimate  swab  and  wrapped  in  gauze.  The  pvlorus  is  raised 
along  \vith  the  growth,  and  tlie  stomach  is  cut  across  two  ana  a  half  inclies 
beyond  the  margin  of  the  cancer.  The  section  is  made  between  clamp-forceps ; 
two  pairs  grasp  the  upper  half,  and  other  two  the  lower  half,  the  assistant 
supporting  the  cardiac  portion  wliile  the  section  is  being  made.  The  tumour 
is  laid  aside,  escaped  gastric  contenta  are  wiped  away,  and  the  cut  etlge  of 
the  stomat^h  is  disinfect^d.  The  forceps  on  the  cut  end  of  the  stomach  are 
relax6d  sulfici«nt]y  to  allow  bleeding  from  the  vessels,  and  these  are  now  secured 
and  ligatured.     The  soiled  gauze  is  replaced. 

The  further  steps  of  the  operation  depend  on  the  aniount  of  stomach  which  has 
been  removed.  If  it  be  possible  to  ioin  the  duodenum  to  the  stomach,  this  is  best 
carried  out  by  Kocht^rs  niethod.  The  cut  end  of  stomach  is  closed  by  two  row8  of 
fiutures,  and  the  tluodenum  is  inserted  into  its  po-^terior  wan,  the  communication 
being  offficted  by  sutures  alone,  as  in  a  gastro-entero8tomy,  or  by  means  of  a 
Murpfiy  button  (5  inch). 

\Vhere  the  interval  lietveen  the  viscera  is  t(X)great  to  aIlow  of  adirect  junction, 
the  cut  end  of  each  is  closed,  anri  communication  between  them  is  estabhshod  by 
means  of  a  gastro-enterostomy— "  the  second  method  of  Billroth." 
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The  suture  lioes  are  p&inted  with  iodoform  cream,  the  gaaze  pockinff  is 
removed,  the  viscera  replaced,  and  the  abdominal  wound  is  oloeed  ivithout 
draina^ 

Tf  KocheKfl  operation  hfts  lioen  perfonned,  and  there  is  regurgitation  of  intcs- 
tinal  contcnts  and  vomiting,  this  usuaUy  ceases  if  the  patient  is  tumod  over  on  to 
hia  right  side. 

CompleU  £j:tiij)ation  of  the  Stoinach. — Tlusoijeratiun  is  carrie«!  out  on  the  sume 
lines  as  an  extensive  resection.  It  is  onJy  practicAble  when  a  portion  of  the 
gullet  beIow  the  diaphiagui  or  a  portion  of  the  cardia  can  be  pieserved.  The 
auodonum  is  joined  to  the  lowor  end  of  the  opsophagus ;  or  if  this  is  inipossible, 
the  duodenum  is  closed,  and  a  loop  of  t!»e  jejunum  employed  to  re-estabUsh  the 
coutinuitv  of  the  alimentary  tract.  AJthough  this  operation  has  becu  perfumiod 
BUfc-ossfullv  on  scveral  ooc&sions,  it  is  only  callod  for  in  very  exceptioiuU  caaos,  and 
can  rarely  ne  expected  to  afibrd  a  pormanent  cure. 

LITERATURE.— BiLLROTB.  ••CUnicsl  8urgery,"  A>w  5yd.  Soe.  1881.— Mato  Bobson 
ind  MoTMUAN.  lh'Ka$e»  qf  t/u  Stomaeh  and  thcir  Svr^cat  Treatment^  1901.— MlKVLlcz  aud 
KAUScn.     HandbucK  der  prakt.  Chirurpe,  1000.  — Hartmann.     CKtrurgu  goMro-inUAinaU, 

1901.  —  LisitNEK  and   KmNEn.      CkirurgU  tfet  Mngtus,  1S98. — Kocukk.     OpenUiona  Uhrf, 

1902,  and  conlributioDii  tojouninU. — MoVNinAN.  "  Hoiir-glasaStomBch/'  Kdin.  Me.tL  Joumai, 
1902,— DuiiBT.  "Gastropeiie,"  CnUraJbiaU /.  Chirur^  No.  31.  ]p»6,— Rvuvoikr.  '*  Kjs- 
Mrienof«  in  GMtric  Snrgerjr."  DeuUth*  ZfiUehrift /.  Chirur^ir,  Iviii.  1901.  —  Rotnc 
''Gastrio  aud  Inteatiual  Ai)«8tomc»ia,"  JZrpiu  de  ehirurf/is,  Sept.  1900.— CzKR.*fY.  "Cancer 
of  PjrluruB,  etc."  Trans.  Internat.  Ctmgren,  MoAo^^  and  other  papert. — Chkvkb  aod 
BuHGHARD.     Manual  qf  Surgieai  Trtatmimt^  vol.  vi.  190S. 
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Stomatitis  or  infJamniation  of  the  luucous  membrane  of  the  mouth  occuis 
at  ali  ages,  but  is  much  comrnoner  in  infancy  and  cbildhood  than  at  any 
otlier  period  of  life.  Several  forma  of  stomatitis  cau  be  distiiiguished,  and 
perhaps  the  moet  convenient  classitication  is  into  five  varieties:  (i.) 
Catarrhal ;  (ii.)  Aphthoua;  (iii.)  Ulcerativu;  (iv.)  Gangrenous,  or  Cancnim 
Oris,  and  (v.)  Parasitic,  or  Thrush. 

Tbia  olatsfiiticatiou  is  based  chieily  on  clinical  appearancee,  and  therefore 
cannot  be  regarded  as  final :  it  mav  be  that  wider  kuowledge  may  enable  us 
to  arrive  at  some  more  ac«urate  classiScation  on  a  baais  of  etiology,  but  at 
present  we  know  so  little  of  the  factors  whieh  determine  the  particular 
variety  of  stomatitis  in  individual  ciises  Lhat  it  wouId  l>e  pi-ematun?  to 
atten»pt  any  such  classification.  rrobably  the  commonest  of  the  fiv«  forma 
of  stomatitis  is  the  parasitic,  or  thrush,  and  next  in  order  of  frequency 
would  come  the  aphtbous.  but  as  the  catarrhal  variety  represents  perhaps  an 
earlier  and  simpler  condition  pathologically,  it  is  convenient  to  consider  this 
tirst. 


Catarrhal  Stomatitis 

A  simple  catarrhal  inflamniation  of  the  mouth  is  common  as  an  earlj 
manifestation  of  any  form  of  stomatitis,  but  the  condition  to  which  tho 
term  is  usuallj  applied,  and  in  which  the  inHammation  does  not  pass  bejond 
the  catarrhal  stage.  is  by  no  means  common  at  any  rate  amongst  children. 

As  an  occasional  occurrence  it  is  seen  at  any  penod  of  childhood  or  adult 
life.  Some  observers  have  descriljed  it  as  being  jiarticularly  fryqueut  dur- 
ing  the  first  dentition,  but  the  writer  has  been  uuable  to  verifj  this  stat<}* 
ment  from  his  own  observations. 
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It8  cauBation  in  some  cases  is  obscure,  the  local  condition  appears  to  be 
tbe  espresaioa  of  some  general  coastitutional  disturbance ;  in  other  caaes  it 
ifl  asdociated  vvith  tbe  exantbeinata,  particularlj  \vith  measles ;  in  otbers 
again  it  is  due  to  some  local  irritation,  be  it  the  eruption  of  teetli,  tbe 
preeence  of  foul  or  broken  stuiupe,  acaldinglj  bot  substancee,  or  tbe  overuse 
of  tobacco. 

Symj>toTns. — The  inflammation  affects  only  portion  of  the  mucous  mem- 
brane, not  tbe  whole  moutb.  The  part  iiffected  bt^comes  at  tirat  redder  than 
normalj  and  feels  stiffand  dry,  oausing  considerable  discomfort ;  at  tliis  period 
tbe  mucous  membrane  niay  have  a  finely  graaulor  appearance,  but  in  mauy 
cases,  after  a  few  hours,  or  perbaps  a  dAy  or  two,  the  mucosa  becomes  gTeyisb 
white  and  opaque,  alinost  as  if  it  had  been  rubbed  with  silver  nitrate. 
Rari^ly  tbere  is  some  very  euperticial  exooriation  or  ulceration  of  th«  niucoue 
membrane,  and  in  a  severe  čase  the  inflammation  may  spread  to  the  deeper 
tissues,  giving  rise  to  some  swelling  and  induration. 

In  infants  and  young  children  tbere  may  be  some  constitutional  disturb- 
ance, tbe  temperature  being  8lightly  ruiscd  and  the  child  lookiug  pale  and 
ill.  Some  degree  of  salivation  may  be  present  where  tbe  stomatitis  ia 
Gstensire,  and  the  disoomfort  which  attends  sucking  and  eating  sometimes 
prevents  the  child  from  taking  its  food.  But  in  most  cases  a  catarrhal 
stomatitis  is  not  a  condition  of  any  serious  import,  and  it  U8ually  disappeais 
in  a  few  day8  \vith  very  simple  treatment. 

Pathology. — To  whatever  causes  catarrhal  stomatitis  may  be  due,  tbe 
hiatological  changes  are  probably  tbe  same,  to  wit  a  dilatation  of  the  blood- 
vessels  supplying  the  mucous  membrane,  a  proliferation  and  sbedding  of  the 
superficial  cells  of  the  mucosa,  and  a  small  round-cell  inGltration  of  the 
deeper  part  of  tbe  mucosa.  No  particular  micro-organism  has  been  associ- 
ated  with  this  condition  yet,  but  it  seems  liighly  probable  tbat  some  at  least 
of  the  cases  liave  a  bacterial  origin. 

Treatrmnl. — Ali  that  is  nece3sary  in  most  cases  ia  to  use  some  mild  anti- 
septic  application  locally.  For  infants  and  young  children,  tbe  mel  boracis, 
or  glycerine  of  borax,  is  suiLable ;  for  older  children  and  adulta  a  mouth 
wash  may  be  used.  Tcrbaps  as  good  as  any  is  the  common  combination  of 
borax  and  potaasium  chlorate,  which  may  be  used  in  the  foUowing  formula : 
1^/  Pot.  chlorab.  gr.  vijas.,  lioracis  gr.  x.  glycerin.  oss.,  af\.  rosic  ad  ^j.,  as  a 
mouth  wasb.  For  the  discomfort  and  hot  smarting  wbich  is  souietimes 
present  the  sucking  of  ice  Tnay  be  found  useful.  Čare  ehould  be  taken  to 
avoid  any  food,'liquid  or  solid,  ■vvhich  may  irritate  the  mucous  membrane. 
and  in  some  ca-ses  it  niay  be  advisable  to  keep  the  patient  on  *' slop-diet " 
for  a  day  or  two.  Anv  gastro-intestinal  or  constitutional  disturbance  must 
be  treated  according  to  the  iudicationa  in  the  indi\ndual  časa  Carious  teeth 
or  other  sourcea  of  local  irritation  must  alao  receive  attention. 

Aphthoits  STOMATina 

Aphthous  stomatitis,  sometimes  called  "vesicnlar"  or"herpetic"  stoma- 
titis, ia  extremely  common,  indeed,  according  to  tbe  writer's  statistics  more 
than  half  the  cases  of  stomatitis  whioh  occur  in  children  are  of  this  varietj ; 
but  statistics  are  not  altogether  reliable,  parbicularly  in  comparing  such  a 
condition  with  thrush,  which  is  so  often  part  of  some  more  serioua  malady, 
that  it  is  apt  to  be  overlooked,  if  not  in  clinical  oxamination,  at  any  rate  in 
out-patient  records  i  and  it  seems  probable  that  8trictly  accurate  figures 
wouId  ehow  thrush  or  paraaitic  stomatitis  to  be  the  commoner  of  these  two 
conditiona 
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Aphthous  stomutitis  is  most  frequent  in  children  under  foiir  jeara  of 
age,  but  ia  very  rare  uuder  the  age  of  siz  moaths.  Although  it  occurs  at 
anj  tirne  in  the  jear,  it  would  seem  to  be  more  frequeDt  duriDg  the  cold 
months  than  in  the  sumnier. 

Stjniptoms. — In  many  coses  soreness  of  the  mouth  ia  the  first  Bjmptom 
noticed,  but  it  is  uot  uneoimnon  for  taarked  constitutional  diaturlmnce  to 
preoede  the  local  manifedtationa.  The  child  feels  ill,  and  looks  pale  and 
miserable ;  he  is  feveriah,  with  headache  and  sometimes  vouiiting.  Thc^e 
s/mptoms  may  last  one  or  two  dajs  before  there  is  any  oomplaint  of  sore- 
ness in  the  mouth. 

The  oral  appearauces  are  very  charactoristic.  On  the  anterior  portion 
of  the  tongue,  on  the  dorsuni  and  at  the  edge,  there  are  rouuded,  grejish- 
white  opaque  patches  (aphthoe),  8omewbat  like  blisters.  on  tho  inucous  mem- 
brane, siirrounded  by  a  narrow,  dark-red  zone  of  hjpenemia.  These  patches 
bave  a  diameter  var}  ing  from  one  millimetre  up  to  half  a  eeutimetre,  and 
vary  in  number  from  two  or  thrce  up  to  tifteen  or  twenty ;  thoy  are  often 
slightly  raised  when  they  first  appear.  Similar  patches  are  almost  always 
present  on  the  inner  surface  of  the  lipe,  especially  the  lowt^r  lip,  and  are 
sometimes  present  on  the  buccal  mucosa,  the  hard  and  soft  pakite,  and  the 
anterior  plUars  of  ttie  fauces;  rarely  aphtbie  are  seen  on  one  or  bolh  tonsils. 
Aft«r  a  few  days  these  patches  become  shallow  ulcers  or  erosions,  generany 
with  a  greyi8h-white  depressed  bese ;  occasionally  this  process  goes  further, 
patches  coalesce,  and  the  ulceration  is  deef)er  and  more  troublesome,  but  as 
a  rule  the  shallow  ulcers  heal  rapidly,  le4i\'ittg  onlj  for  a  short  tirne  minute 
grey  scars  in  the  mucous  membrane. 

With  tlie  appearance  of  these  aphthic.  the  mouth  is  often  kept  open  and 
there  is  some  drivelling  of  soliva,  the  infant  refuses  its  food,  and  even  oKler 
children  may  fiud  trouble  in  eating  ovring  to  the  paiu  and  sniarting 
which  accompanies  mastication.  Even  if  no  symptomB  have  preceded  the 
onset  of  the  oral  symptoms  the  child  now  looks  pale  and  "  out  of  sorts,"  the 
temperature  in  a  mild  čase  may  not  be  over  100* ;  in  u  severe  čase  it  may 
rise  to  102°  or  103"  F.  The  8nbmaxillary  and  sublingiml  Iyuiphatic  glanda 
are  sometimes  swol]en  and  tender^  and  iu  some  cases,  as  u  retiult  of  the 
drivelling  of  šaliva,  superficial  eroaions  oocur  at  the  angles  of  the  mouth 
having  a  white  sodden  appearance,  a  condition  to  which  the  French  have 
given  the  name  of  "  perldchc."  The  duration  of  the  8ymptom8  varics  from 
four  or  five  day8  up  to  t\vo  weeks  oreven  louger,  probably  the  average  dura- 
tion is  about  a  week. 

Etiolof^  and  Pathology. — There  can  ^be  no  doubt  that  the  depressed 
vitality  which  accompanies  many  di^orders,  eapetually  gaatro-intestiual 
diBturbanc4?3  in  cliildliood,  favours  the  onset  of  aphthous  stomatitis,  but  the 
ootual  ezciting  cauae  of  this  condition  remains  unknown.  Some  obeervers 
have  regarded  it  as  comparable  to  cutaneous  heq>e8,  and  have  attributed  it 
to  a  nervous  origin,  but  there  is  little  or  no  evidence  in  favour  of  this  view. 
The  condition  rather  suggests  a  microbic  origin,  but  no  specific  micro- 
organiam  haa  been  discovered;  the  whter  bas  occasionally  observed  an 
eruption  of  pustules  on  the  oral  region  of  the  face  during  the  attock  of 
aphthous  stomatitis,  an  ossociation  which  is  at  least  noteworthy  in  connec- 
tion  with  the  microbic  theory. 

Even  the  nature  of  the  aphthae  themselves  is  uncertain ;  bv  some  they 
are  r^arded  as  analogous  to  a  blister  on  the  skin,  the  Buperfioial  epithelium 
bdng  at  first  raised  by  an  exudation  of  fluid,  and  then  shed,  so  that  the 
vesidfl  breaka,  leaving  a  small  uleor;  by  others,  it  is  thought  that  there  ia 
DO  ezudation  of  Huid  suflicient  to  form  a  veside,  but  that  the  appearance« 
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in  most  caaes  are  ooosistcok  with  a  simple  inflammalorj  proliferation  of  the 

epithelitun  wich  death  of  the  rniperScial  Iayer& 

Treatment. — In  the  caae  of  aa  infant,  lefuaal  of  the  breaat  or  boide  maj 
make  it  necesaazj  to  feed  with  a  spoon,  and  for  (^er  children  a  fiuid  diet 
maj  be  adviaable  for  a  few  dajs,  bnt  it  is  important  that  tbe  food  ahould 
ht  noorishing  and  plentiful;  milk.  lightlT-boiied  or  poacbed  eggs.  custard. 
raw  meat  jaice,  or  ml  gravj  from  ondenione  meat,  aH  these  are  uaeful  foods. 
Some  antiseptic  moath-wašh  or  application  should  be  used  frequentlj ;  for 
the  younger  children  and  infante  the  mel  boracis  or  glvcerine  of  borax  mav 
be  appUed  with  a  soft  piece  of  clean  linen :  or  the  folIo\ving  application  niay 
be  used  : — Potaseli  cbJoratis,  gr.  x..  borocifl,  gr.  x.,  mucilag.  tragacanth.  3ij-, 
gljTcerini.  ^.,  aq.  ad.  .\j.  For  older  children  and  adults  a  mouth  wa8h  of 
pot.  chlor.  gr.  x.,  sanitas  ni^x..  aq.  ad.  .^.  is  convenient.  There  is  some 
diveraitj  oC  opinion  as  to  the  value  of  poCassium  chlorate  intemallj  in  tbeae 
oaaee,  bnt  in  tbe  writer'8  experience  it  has  aeemed  to  be  of  very  decided 
value  for  aphthoua  stomatitis  in  children. 

Ulckrativk  STOMATms 

Ulcerative  stomatitis  occurs  moet  often  in  children  of  fonr  to  twelve 
jears,  that  is,  at  a  later  period  than  tbe  aphthous  vorietj.  It  verj  rarelj 
occurs  in  infancj,  but  is  seen  occasionallj  in  adults. 

Defective  hygiene  and  ill-heultb  are  imp^rtant  predisposing  cauaes ; 
manj  of  the  children  vrbo  sutler  from  ulcerative  etomatitis  live  in  miserable 
surroundings>  poorlj  fed  and  badlj  housed.  Tbe  condition  of  the  teeth  also 
is  an  important  factor,  not  onlj  carious  and  jagged,  but  also  dirtj  teeth  are 
powerful  exciting  causes  of  ulcerative  stomatitis. 

The  stomatitis  which  is  due  to  mercurj  maj  be  of  oatarrhal  or  of 
ulcerative  varietj,  and  maj  convenieutlj  be  meationed  bere :  it  is  seen 
occasionallv  in  those  who  are  emplojed  in  trades  which  necessitate  the  fre- 
quent  handling  of  mercurj,  and  sometimes  as  a  result  of  administration  of 
mercurial  medicines:  in  its  mildest  form.  with  slight  swelling  and  redness 
of  the  gums  aad  some  salivation,  it  sometimes  follow8  the  taking  of  onlj  a 
few  doses  of  mercurj  in  those  who  possess  some  special  idiosjncrasj  to  that 
drug ;  in  tbis  waj  the  vriter  has  known  it  to  occur  in  infancj  after  onlj  a 
few  sraall  doses  of  grej  powder,  although,  as  a  rule,  infants  tolerate  mercurj 
well ;  in  its  more  severe  form,  with  ulceration  of  the  gums,  loosening  of  the 
teeth,  or  even  necrosis  of  the  jaw,  and  much  fcetor,  it  is  generallj  due  to 
prolonged  absorption  of  mercurj,  whatever  maj  be  the  source ;  and  it  is 
important  to  remember  that  the  individual  doees  given  in  such  cases  maj 
be  qinte  small,  so  that  the  causc  is  apt  to  be  overlooked,  and  the  adminis- 
tratiau  of  mercurj  coDtLuued  uuder  tbe  inipreasion  that  the  quantitj  given 
is  too  fituall  to  account  for  the  oral  condition. 

The  affections  of  the  mouth  which  occur  in  sjphilis  hardlj  call  for 
mention  horc,  for  a  diffuse  stomatitis  of  sjphilitic  origin  would  seem  to  be 
verj  rare,  although  mucuuH  patches,  or  ulcers,  particularlj  on  the  tongue. 
are  by  no  meaus  uncommon,  wbethor  in  congenital  or  in  aequired  Bjphflis. 

Symftotfis. — Ulcerative  stomatitis  usuallj  8how3  itself  tirst  at  the  free 
edge  of  the  gunis  about  the  teeth  ;  the  mucous  membnine  here  becomes 
reddened  and  BwolIen,  proji^cting  slightlyawaj  from  the  teeth,  and  hle^ding 
easilj  if  touched.  As  the  diseaae  progresaea  there  is  actual  loss  of  suriace, 
the  mucosa  being  ulcerated  lirst  around  the  tmth.and  then  in  irregularand 
graduallj  exteuding  patches.  Tlie  ulcers  usuallj  have  a  dirtj  jellovvish 
basCj  sometimes  of  a  thick  wa8h-leather  appearance.     From  the  gums  the 


STOMATITTS 


461 


uloeration  often  6xtend8  to  the  inside  of  the  lips  and  clieeks,  which  may  be 
conaiderably  swollen.  but  lack  the  brawny  induration  which  is  characteristic 
of  uanorum  oris.  The  wrifcer's  experience  agreea  with  that  of  Henoch,  that 
in  manj  cases  the  ulceration  spreads  bj  contaob ;  an  ulcerated  surface  on 
the  gum  correspouds  \vith  a  contiguous  patch  on  the  tougue  or  on  blie 
cheek. 

With  thia  ulceration  there  ia  almost  always  more  or  leas  foetor  of  the 
breath,  and  thiH  featiire  is  so  conataDt  that  the  disease  has  been  called 
"  fcetid  Btomatitis." 

In  a  severe  caae  the  ulceration  may  estend  deeplj,  pua  is  scen  welling 
up  betvveen  the  Bwol]en  mucosa  and  the  t^^eth,  and  these  latter  m&j  beuome 
looHened  umi  drop  out,  ur  tliere  may  bo  mnnu  superticial  necrosia  of  the 
alveolar  murgiu  of  the  javv.  Constitutioual  dinturbance  is  U8ually  marked 
in  tliis  disease:  the  ehild  luoks  pale  auU  ill,  the  temperature  is  raised  to 
lOr  or  102"^  F.,  and  tl»ere  is  sometimes  vomiting  aud  headache.  Some 
drivelling  of  aaUva  is  UBually  present;  the  šaliva  both  in  this  variety  and 
iu  the  aphthouB  form  of  stomatitis  is  alkaliue,  sometimes  indeed  Btrongly 
alkaline,  coutrasting  herein  with  the  constant  acidity  of  the  šaliva  in 
parasitic  stomatitis  or  thrush. 

The  coursc  of  ulcerative  stomatitis  is  almost  alway8  favourable,  but  in 
rare  cases  it  proves  falai  eitlier  by  eshaustioa  increiised  by  the  ditiiculty  in 
taking  food,  or,  as  it  would  aeem,  by  some  toxieniic  coudition.  The  relalion 
of  stomatitis  to  pemicious  antemia  is  uncertain,  but  of  recent  ye.ars  it  hfts 
been  suggested  that  an  ulcoratod  and  septic  coudition  of  the  mouth  may. 
by  a  proctJHs  uf  auto-intoxication,  give  rise  to  pernicious  ana^mia ;  and  there 
cau  be  Lttle  doubt  that  some  of  the  constitutioual  symptoms  whleh  are 
associated  with  a  severe  and  foul  stomatitis  are  due  partly  at  least  to  auto- 
intozicatiou. 

Paikoloijy. —  Iu  ulcerative  stomatitis  the  early  stages  are  probably 
identical  with  those  occurring  in  catarrhal  stomatitis,  but  the  inliamrnatory 
procesa  goes  further ;  a  disintegration  of  the  mucous  membrane  and  some- 
times  of  the  deeper  parts  occurs.  and  these  are  thrown  oiT,  leaviug  an  ulcer, 
the  base  of  which  consists  partly  of  disintegrating  tissues,  partly  of  fibrin. 
The  prooess  is  due  almost  certaiuly  to  the  actiou  of  micro-organisms,  but 
beyond  the  common  pyogeuic  micro-organisms.  particularly  the  Htaphylo- 
coccus  pyogene9  aureus  and  albus,  no  specific  miero-organism  has  beeo  found. 

Treatmeni. — The  iuternal  administration  of  potassium  chlorate  is  espe- 
cially  eilective  in  ulcerative  stomatitis,  ]>roducing  marked  improvement 
generally  in  two  or  three  dajs.  For  an  adult  a  d«jfie  of  ten  grains  may  be 
given  every  four  hours ;  for  a  child  of  four  year9  a  dose  of  four  grains  everv 
four  hours  will  be  sufiicient.  Thia  drug  may  usefuUy  be  combined  with 
nux  vomica  and  cinchona,  thus:  j>ot.  chlor.  gr.  x.,  tinct.  nucis  vomic» 
ni^vijas.,  tinct.  cinchon.  co.  i\xx.,  acid  nitrohyarochlor.  diL  TH^v.,  glycerin. 
ni^xxx.,  aq.  ad.  3J.  Potassium  chlorate  raay  be  given  in  the  form  of  tabloids, 
and  a  combination  with  cocaine  may  prevent  the  ]>ainful  smarting  which 
sometimes  results  from  the  chlorate  alone.  As  a  mouth-wash  the  mixture 
of  sanitas  and  ]>c>t;is8ium  chlorate  mentioned  altove  is  auitable,  or  a  weak 
Bolutiou  of  perman^^anate  may  be  used  (liquor  potass.  permanganatis  n\x. 
in  an  ounce  of  distillod  vrater) ;  in  V6ry  foul  cases  the  Iiquor  soda?  chlorinats 
(n\^xx.  in  an  ounce  of  water)  may  have  a  cleansing  effect.  By  some  it  ia 
reuouinicndt*d  that  the  ulccrs  should  bo  paLuted  daily  with  a  solution  of 
alum  (gr.  x.  to  5j)  or  of  silver  nitrate  (gr.  v.  to  šj.),  or  the  glycehne  of 
tanuin  may  be  used 

In  ali  cases  the  local  treatmeat  must  be  supplemeuted  by  a  generous 
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dkt,  vhich  will  bave  to  be  givea  usuallj  in  the  liquid  form,  and  maj 
comprise  such  food  as  has  been  recommended  above  for  the  cases  of 
aphthous  etomatitis :  in  some  cas^  it  will  also  be  advisable  to  order 
Btiinulants  in  the  form  of  port  wine,  brandj,  or  champagne. 


Gangbenoub  Stomatitis  (Cancrum  Oris) 

Of  aH  forma  of  stomatitis  thia  is  by  far  the  most  serious,  and  happilj" 
also  the  most  uncommon.  Cancrum  oris  very  rarelv  occurs  in  ndults :  it  is 
aeen  most  often  in  cliildren  between  the  agea  of  three  and  twelve  jears. 
Of  58  cases  coUected  by  Yatea  and  Kingsford,  40  occurred  ^ithin  the  first 
two  jears  of  life,  17  between  the  ages  of  five  and  fifteen  jears,  and  1  at 
twenty-aix  jeara.  A  greater  liabilitj  of  the  female  Bex  Wii8  shown  in  the 
Baiite  seriea,  86  being  females.  21  malea. 

Any  debilitating  illnees  seems  to  predispose  to  this  disease,  but  there 
seems  to  be  some  special  liability  to  it  after  the  specific  fevers,  particularly 
after  measles ;  the  vmter  has  set^n  it  also  as  a  complication  of  tuberculoaia 
It  may  also  follow  some  local  injury;  for  example^  in  one  čase  under  the 
writer's  čare  it  followed  the  cauterisation  of  a  small  nsevoid  spot  on  the 
fnenum  of  the  tongue.  A  gangrenous  stomatitis  occasionally  follows  the 
prolonged  use  of  niercury,  as  in  a  child  under  the  WTiter'8  observation  ;  and 
West  alludea  to  a  simiLu*  sequence,  but  it  may  be  doubted  whether  these 
shoidd  be  regarded  aa  unusually  severe  cases  of  ulcerative  stomatitis  or  aa 
actual  cancrum  oris. 

There  can  be  little  doubt  that  cancrum  oris  should  be  regarded  as  a 
speci  fic  disease,  distinct  evon  from  the  most  severe  form  of  ulcerative 
Btoniatitis;  aiiil  tliere  is  reason  to  believe  that  it  is  due  to  a  specific  micro- 
organism,  a  bacillus  described  by  Lingard  aa  "  thread-Ulce.  varying  from 
•004  mm.  to  '008  mm.,  and  about  '001  mm.  in  tbickness,"  This  bacillus  is 
found  in  large  numbera  in  the  zone  of  tissue  immediately  adjoining  the 
slough.  Other  observers  have  regarded  the  streptococcus,  which  haa  been 
found  in  some  cases^  as  the  cause  of  the  disease. 

Symj)toms, — The  disease  appears  in  the  mouth  as  a  reddisb  and  then  a 
bluish-red  area  in  the  mucous  membrane,  which  quickly  becomes  ulcerated, 
whilat  the  surrouuding  tisaues  become  swoUen  and  indurated ;  this  area 
commouly  appears  lirst  on  the  inside  of  one  cheek,  but  it  may  begin  over 
the  alveolar  portion  of  the  jaw  or  on  the  inside  of  the  lip.  Holt  mentions 
the  occurrence  of  a  similar  process  in  the  noše  and  in  tho  extemal  auditoij 
meatUB.  A  siiuilar  alfection  of  the  vulva,  starting  U8ually  on  the  inner 
Burfaoe  of  the  labia  majora,  is  hardly  Icss  frequent  than  the  affection  of  the 
uiouth. 

The  indurated  tisaue  rapidly  sloughs,  and  a  dirty  brownish  or  black 
slough  ia  left  expo8ed  on  the  inside  of  the  mouth,  whilst  the  infective  proceas 
spreads  outwards  iintil  the  whole  thickness  of  the  cheek  is  tense  and  brawny, 
and  the  Bkin  on  the  outnide  Iias  a  tense  8hiny  appearance,  with  a  bluish-red 
spot  showing  where  the  necroeis  is  approachiug  the  surface.  In  this  way 
the  whole  thickness  of  one,  and  rarely  of  both  cheeks,  may  slough,  and 
complete  destruction  of  the  cheek  may  occur,  leaving  a  ragged  opening  into 
tho  mouth  ;  or  if  the  aloughing  occura  over  the  jhw  the  bone  may  be  expo8ed 
and  necrotic.  The  spread  of  the  disease  is  fearfully  rapid :  a  few  houra 
suffice  to  eniarge  the  affected  area  from  a  small  spot  up  to  an  area  the  size 
of  a  shilling  or  larger.  Šaliva  flow8  from  the  mouth,  and  a  horrible  foetor 
accompanies  the  gangrene,  but  fortunately  the  eondition  ia  leas  distressing 
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to  tbe  patdent  than  migbb  bare  been  expected,  for  it  Ls  accomiianied  bj 
little  or  no  paiD  as  a  rule. 

Tbe  coDstitutional  disturbance  is  usuallj  great;  tbere  is  conaiderable 
pyTexia  at  tirat,  but  at  a  later  stage  tbe  temperature  is  sometiiues  sub- 
normal ;  tbe  hearfs  action  is  rapid  and  feeble,  and  as  tbe  disease  progresses 
tbe  patient  shovva  tbe  grej  colour  and  apatbetic  manner  which  go  with  a 
profouad  tossemio. 

It  is  importaat  to  remember,  however,  that  in  some  casea  tbere  is 
reniarkably  little  uonstibutional  disturbuucc  at  lji'8t,  and  tbe  ebild  maj  plaj 
witb  its  tojs  and  take  an  interest  in  its  surroundiugs  wben  tbere  ia  already 
aotoal  gangrene  of  tbe  tissues.  Hsemorrbage  of  anj  severitj  seldom  occurs 
from  tbe  afifected  port,  owing,  no  doubt,  to  tbrombosis  of  vesseb  occurriag 
fia  the  diseaae  advances. 

Aa  a  result,  perhaps,  of  tbe  inbalation  of  infective  particlas  froni  the 
diseased  part,  broucbo-pneumonia  u  a  frequent  complication,  and  diarrbrea 
maj  result  from  tbe  BwaIlowiug  of  gangrenous  material,  or  indirectlj  from 
toxcemia. 

Protjnosis, — Tbe  uaual  course  of  tbe  disease  ia  ateadil/  downward8 ;  tbe 
gangrene  sbow8,  aa  a  rule,  no  tendenoj  to  epontaueous  limitation,  but 
extcnds  rapidl/  until  the  child  dies,  U8ually  of  exbau8tion.  Rilliet  and 
Barthez,  in  21  casea,  8aw  only  1  recoverj :  We8t,  in  10  casea.  8aw  2 
roooveriea  Tbe  usual  duration  ia  from  four  to  ten  daja.  But  it  is 
enuouraging  to  find  tbat  occaaionalljr,  eveu  after  slougliing  bas  become  so 
extenBive  as  to  involve  the  wbole  thickness  of  tbe  cbeek  over  a  considerable 
area,  tbe  disease  may  cease  to  progress,  eitber  as  a  result  of  spontaneous 
limitation  or  as  tbe  reaiilt  of  treatmeut.  One  caution,  bowever,  may  be 
given  in  aucb  cases ;  tbere  seema  to  be  a  tendeucj  to  cardiac  sjncope  during 
convalescencs  from  tbis  disease,  a  tendcncy  wbicb  ia  [lerbapa  explained  by 
tbe  necrotic  foci  in  the  myocardium,  and  otber  cardiac  lesions  wbicb  were 
found  in  animals  inoculated  with  the  bacillua  described  by  Lingard. 

Tteatmcnt. — It  ia  ali  important  tbat  treatment  should  be  prompt  and 
energetic  in  this  disease ;  tbe  saviug  of  tbe  child*8  lifo  deponds  largely  on 
early  recognitiou  aud  efficient  treatment.  It  is  now  generallj  recognised 
tbat  tbe  only  satisfactorj  metbo<l  of  treating  cancrum  oris  is  by  complete 
removal  of  the  affected  part,  and  by  the  application  eitlier  of  powerful 
antiseptica  or  of  the  actual  cautery  to  tbe  app.arently  healthy  tissue  wbicb 
ia  immediately  adjacent  to  tbe  slougbing  area.  Tbese  measores  fall  ratber 
'witbin  the  province  of  the  aurgeon  than  of  tbe  pbysician,  and  the  present 
writer,  tberefore,  can  bardly  do  better  than  quote  tbe  very  fuU  directions 
givcn  by  his  colleagiios  Mr.  \Vatson  Cheyne  aud  Mr.  Burghard  : — "Ali  the 
parta  wbicb  are  gangrenous  must  be  clipped  away ;  not  ouIy  the  soft  parts, 
but  the  portion  of  the  jaw  affected  muat  be  removed,  and  tbis  sbould  be 
done  till  a  surface  which  bleeds  everywhere  is  eiposed.  Having  in  this  way 
got  rid  of  ali  the  gangrenous  tissue,  pressure  is  applied  aud  tbe  bleeding 
arrested,  and  tben  strong  nitric  acid  is  painted  over  or  rubbed  iuto  tbe  raw 
surfaoe.  This  is  best  done  by  means  of  a  stout  glass  rod  or  glasa  brush. 
The  acid  is  allovred  to  act  for  about  ten  minutes,  fresb  applications  being 
repeatedly  made  during  tbat  tirne.  Wben  the  surgeon  is  thorougbly 
satisfied  tbat  every  portion  of  tbe  disease  is  destrored  tbe  aetion  of  the 
acid  is  arrested  by  the  application  of  a  aaturated  solulion  of  carb<:tnato  of 
soda,  wbicb  is  poured  on  tbe  part  until  tbe  acid  is  completely  neutralised, 
as  is  8hown  when  bubbles  of  carl>onic  acid  gas  cease  to  form.  .  .  .  Tbe  part 
should  tben  be  powdered  with  iodoform,  and  fnll-strength  boracic  ointment 
spreod  on  butter-cloth  applied  witb  boracic  lint  outside  it.     Tbe  mouth  or 


4U 


STOMATITTS 


vagiua  ahould  be  waahed  out  with  sani  bas  and  water,  about  1  part  in  12, 
eeveral  tinies  a  daj.  Tho  \vound  wUl  begin  to  granulate  in  five  or  aix  dajB. 
and  then  the  weaker  boracic  ointmeut  may  be  subatituted." 

MessTB.  Yate8  and  Kingsford  record  ihree  cases  in  which  recoverj 
occurred  after  removal  of  the  aloughs,  followed  by  swabbing  the  adjaccnl 
tiaaues  with  a  solution  of  perchlorido  of  mercury  (1  in  500);  the  parts  were 
thon  drcssed  with  liut  soaked  iu  a  weaker  solution  of  the  same  drug  (1  in 
1000).  In  one  čase  this  treatment  arreated  the  dieease  when  the  application 
of  nitric  acid  had  been  unauccesafiil ;  but  ropetition  of  the  treatment  on 
aeverul  daja  may  be  necessarj  it'  the  slougliing  recura 

The  posaible  causal  relation  of  streptooocci  to  tliia  diBease  ha«  auggested 
the  injectiou  of  autistreptococcus  serum,  and  recoverj  has  foUowed  its  uae 
after  other  means  had  failed  to  arrest  the  gangrene  (Cahall). 

Every  effort  muat  be  made  to  aupport  the  childa  strength  by  nourishing 
food  and  etimuhinta  Egg-and-brandy  mixture,  yolka  of  egg  niixed  with 
beef-tea,  cuatard,  "  trifle  "  (made  with  sponge-cakes,  8herry,  nulk,  and  eggs), 
auy  auuh  fo«xia  may  be  used,  and  ahould  be  given  at  sbort  intervala.  Any 
eigns  of  cardiac  failure  will  cfill  for  further  stimulation  by  8trychnine.  and 
perhapg  digitalia  or  ammoaiiuu  carbonate,  and  it  may  be  neceasary  to  keep 
the  child  in  the  recuuibeiit  poaition  to  prevent  Byncopal  attacka. 
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Parasitic  Stomatitis  (Turush) 

Thruah  is  a  diseaae  chiefly  of  early  infauGy :  it  is  only  rarely  aeen  in 
older  children  or  adults.  In  infanta  it  occura  most  often  as  a  complication 
of  gaatru-iuLeatiual  disordera,  but  is  aeen  also  in  any  enfeebled  condition, 
and  iu  adults  at  the  end  of  phthisia  or  other  erhausting  diseaae.  It  is  due 
to  an  iiivasiou  of  the  epithelium  by  a  fuugua,  the  aaccharomyce8  or  oidiura 
albicans,  which  consiats  of  oval  cells  and  longer  inycelium-Iike  threads  vvhich 
dip  down  betsvoon  tho  auperficial  layer3  of  the  epithelium,  but  not  into 
the  deeper  jHirt  of  the  luucosa.  The  white  patches  consist  of  thia  fungus 
together  with  epithelial  cells  aud  bacteria. 

Si/mptojns. — SmaU  creauay-wbite  raised  epecks  which  enlarge  and 
coale.3ce  aro  seeu  first,  usually  on  the  mucous  membrane  of  the  oheeka,  then 
on  the  tongue,  lipa,  piilate,  aud  faucea,  making  in  a  severe  čase  a  thick 
ciird-hke  co;tting  over  coriHiderable  portiona  of  the  mucosa.  At  the  edge  of 
these  pittches  the  mucous  membrane  can  be  scen  to  be  slightly  reddened  in 
aome  oaaea,  showing  that  some  degrco  of  catarrhal  atomatitis  ia  aasociated 
with  tho  parasitic  growth;  but  in  many  of  Lhese  slighter  caaea  there  ia 
nothiug  whatever,  so  far  as  naked-eye  appearances  go,  to  suggest  any  in- 
llammatiou  whatever,  aud  it  may  be  doubted  whether  the  parasitic  invasion 
is  ueci!S5iarily  aasociated  vvith  anv  stomatitis. 

The  mouth  is  U8ually  ratlior  dry  than  othervriae  in  oases  of  thrush ; 
thore  is  no  tendency  to  drivelling  of  šaliva.  The  šaliva  ia  abnost  in- 
variably  acid. 

In  severe  caaea  thruah  may  interfere  with  suckiing,  and  in  this  way 
hinder  uutrition,  but  othervviae  it  seems  to  add  little  if  anytbing  to  tlie 
constitutional  Jistrirbauee  due  to  the  gaatra-iutestinal  or  other  disordera 
wluch  UHually  precede  it. 

Thruiih  rarely  extenda  beyond  the  mouth,  but  occa3ionalIy  it  spreads 
down  the  fcaophagus,  and  stili  more  rarely  into  the  stomach.  Casee  are  op 
record  in  which  it  has  been  found  iu  the  amall  inteatine  and  in  the  caecum, 
80  that  the  popular  idea  of  thrush  "  going  through  "  the  child  lias  some 
baaia  in  fact:  but  the  redness  about  the  buttocks  which  uBually  givea  rise 
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to  thifi  expre8sion  is  duc  in  almoet  aH  coses  to  the  irritatiiig  faK^es  result- 
ing  froin  the  associated  gastro-intestinal  diaturbiuiue,  and  not  to  thruali. 
It  is  aaid,  however,  that  in  rare  casea  thrush  haa  occuTred  on  the  luucous 
membrane  of  the  anus  and  genitala :  the  writer  hae  never  met  with  it  either 
here  or  in  the  intestine. 

Thrush  seldom  lasts  more  than  a  fow  dajs  if  actively  treated,  and  is  of 
little  importance  per  se,  unless  it  interferes  with  the  taking  of  food  in  the 
csase  of  a  feeble  intant.  In  the  veij  rare  cases  in  which  it  spreads  dowD  the 
CBSophagus  it  haa  becn  known  to  interfere  \vith  deglutition  (vide  Gastbo- 

INTESTINAL  DiSORDERS  OF  InFANCV). 

Trmtnunt. — The  mouth  should  be  wiped  out  carefuU^  after  every  feed 
with  a  soft  piece  of  rag  dipped  in  glycerin  of  borax,  or  the  mel  boracis  may 
be  Bmeared  over  the  affected  part.  In  some  cases  a  8pray  may  be  more 
convenient,  and  a  Bolution  of  sodium  benzoate  or  of  borax  (gr.  xv.  to  5j.)  or 
sodium  sulphite  (388.  to  zj-)  should  be  used. 

Oreat  čare  must  be  taken  to  keep  ali  teats  and  botlles  \vhieh  are  used 
for  feeding  Bcrupulously  clean,  and  it  is  advisable  also  to  have  the  mother'8 
nipples  washed  carofulIy  with  some  boracic  acid  lotion  after  each  suckling, 
as  there  is  some  risk  of  makiug  these  sore  otherwi8e,  and  some  obsorvers 
have  thought  that  the  mother'6  nipple  may  become  infected  by  the  thrush 
parasite. 

It  is  important  to  improve  the  child'B  condition  by  appropriate  treat- 
ment  of  the  diarrhcea  or  other  disorder  which  may  have  predisposed  to  the 
thrush,  and  in  some  cases,  both  in  infants  and  in  older  children,  the 
appearance  of  thrush  may  be  an  indication  for  the  use  of  stimulants. 

i"  literature.— Allcuin,  W.  H.  **Diseu«s  oftli«  Hoath,"  KeAttQg*a  £Heyelopeal.  Diš. 
^Childrtn,  vol.  ii.  p.  »52.— Cahall.  Philadtlphia  Mtd.  Joum.  v.  7.— Cubtub  wid  Bubo- 
BAID.  Manvai  o/ Surgical  Trtatment,  vol.  i.  p.  80.— KoitcHl^lMCO.  "  DiHCUos  of  iUv  Mouth 
(non-sargical),  *  Ardttvtt  o/  Padiatrics^  voU.  ri.  and  vii.  ;  aUo  "ftiologj  or  Stom&titu 
Apbthosa,"  ibid.  \x.  p.  330.— LiNOAUD,  A.  Lanett,  18S8,  U.  p.  169. — VATKHood  KiNOsro&D. 
Lanat,  1SS9,  i.  p.  880. 


Stools.— Intestinal  Sand. 

This  article  deals  Bolely  with  the  subject  of  enterolithiaaiB.  Other  facts 
relating  to  the  stools  are  dealt  with  in  the  article  "  Fjkcks,"  vol.  iii. 

Enterolitliiasis  may  be  defined  as  the  formation  of  concretions  within 
the  lumen  of  the  intestine.  A  distinction  must  be  drawn  between  true 
enterolithiasis  and  p8euda-eQterolithiAaifl.  In  the  latter  condition,  hard, 
ecybalou3,  dried-up  ficcal  masses,  gall-stones,  or  substances  which,  having 
beon  ingasted,  have  remained  undigested,  are  present  within  the  intestine 
and  are  paaeed  per  rectum.  The  true  intestinal  concretions  are  usuaUy  of 
small  size,  like  sand  or  gravel,  so  that  the  terms  intestinal  sand  and 
intestinal  gravel  appropriately  designate  the  condition.  The  formation  of 
largtT  concretions — intestinal  stones  or  enteroliths — is  of  stili  less  frequent 
oocurrence. 

Intestinal  sand  and  gravel  (Sable  inteetinal,  Gravier  intestinal ;  Darm- 
sand,  Darragries). — This  condition  is  one  of  c^nsiderable  rarity,  and  there 
is  conse<|uentIy  but  little  literature  on  the  subject  Attention  waa  first 
directed  to  the  condition  by  Laboulb^ne  in  1873.  He  recorded  Bix  cases. 
In  the  majonty  of  these  the  aaid  partioles  consisted  of  a  nucleus  of 
undigested  vegetable  cells,  around  which  there  was  inorganic  material. 
inainly  lime  salta.  In  1896,  Mongour  recorded  the  čase  of  a  young  woman 
vho  |kas8e<l  in  the  stools  yeUo\vish-white  calculi,  varying  in  size  from  au 
orange-pip  to  a  hazel-uut>  and  compoaed  of  organic  matter  and  of  calcium 
VOU  XI  30 
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aad  magnesiuin  s&lts.  In  the  same  jear  Mathieu  and  Kichaud  recorded  two 
cases,  the  tirst  that  of  a  woman  of  twent7-eight  jears,  the  seoond  that  of  s 
woinan  of  fift^-two.  The  sand  in  both  cases  consiBted  of  organic  malt« 
and  Ume  salte  in  varjing  proportions,  and  in  the  second  čase  tlie  sand  had 
a  resemblance  to  plaster.  In  1896  Oddo  likewise  reported  a  čase.  The 
patieut.  a  woman  of  fiftj  and  of  goutj  stock,  passed  large  quantities  of 
inl6Btinal  sand,  compoeed  of  organic  feecal  matter  and  of  aalts  of  Ume  and 
magnefiiuin.  The  largeat  concretiona  were  of  rouud  form  and  the  size  of  a 
amaU  lentiL  Of  the  four  last-mentioned  patienta  two  sufiered  aimultane- 
ously  from  membranous  coUtia 

Dieulafoj  in  1897  put  on  record  eigbt  cases  which  had  been  under  hia 
ovrn  obeervation.  The  joungest  patient  waa  a  girl  of  four  and  a  half  jetn, 
the  oldest  a  lady  of  fiftj.  From  a  studj  of  tfaeee  cases  and  of  thoee 
previouslj  recorded,  I)ieulafoy  concluded  that  there  is  an  intestinal 
Uthiasis,  oomparable  to  biUarj  and  urinarj  lithiasis,  mauifested  bj  sand, 
gravel,  or  calcuU,  consisting  in  each  caae  of  fsecal  organic  matter  and  of 
inorganio  material  in  variable  proportions,  the  inorganic  matter  bcing 
maiuly  salta  of  caleium  and  maguesium.  He  stated  that  in  manj  caaee 
int««tinal  Uthiasie  should  be  conaidered  merelj  as  an  indicatiou  of  chronic 
oolitis  and  of  membranous  coUtis,  as  in  the  majority  of  patients  mitcous 
casta  were  pissed  from  the  rectum  simiiltaneoualy  vrith  the  passage  of  sand 
or  graveL  In  other  cases  inteatmal  Uthiasis  is  a  manifestation  of  the  goaty 
diathesis.  In  some  of  Dieulafoy'8  cases  the  passage  of  the  sand  was  accom- 
pauied  by  fe\v  subjective  symptom8  of  a  mild  character.  Other  patients 
suffered  from  attacks  of  severe  abdominal  pain  lasting  usuallj  for  some 
hours,  and  termi  nating  on  the  passage  of  sand  or  gravel  from  the  rectum. 
The  frequency  of  these  attauks  varied  greatly  in  different  casea  In  some 
they  recurred  everj  few  dajs,  in  others  only  at  intervals  of  some  moDths. 
Dieulafovs  account  of  the  cUnical  manifestations  of  intestinal  Uthiasis  and 
hia  jNithological  observationa  are  the  most  important  that  have  been 
recorded,  aud  although  fresh  cases  have  been  reported  since  1897,  there 
bas  been  har(.Uy  any  noteworthy  addition  to  our  know]edge  of  the  subject. 

A  čase  occurring  in  a  lady,  aged  thirty.  wa3  recorded  by  Thomson  and 
Ferguson.  The  sand  when  placed  in  vatcr  rapidly  sank.  It  waa  of 
browuish-yelIo\v  colour  and  rescmbled  uric  acid,  There  was  no  trace  of 
8clerenchymatous  tissue  or  of  magnesium,  aud  the  murexide  test  ga^^ 
negative  results.  The  sand  consisted  of  285  per  cent  of  organic  and  of 
71*5  per  cent  of  inorganic  matter,  the  composition  of  the  latter  being: — 
ciilcic  carboiiato  117  per  cent,  trioalcic  phoaphato  87'»^  per  cent,  and  in- 
soluble  residuB  (siUca)  1  per  cent.  The  pigment  vvas  tliought  to  be  a 
substance  intermediate  between  the  ordinarv  bile  pigments  and  stercobiUn, 
whUst  from  the  readv  so]ubiUty  of  the  sand  in  dilute  acids,  it  was  thought 
t!mt  the  sand  wa3  probabij  fornied  in  the  ileum. 

Two  cases  of  intestinal  sand  in  womeu  between  thirty  and  forty  yearB 
of  age  were  publiahed  by  Eichorst  in  1900,  Both  patients  were  affected 
with  membranous  colitis.  The  sand  in  the  iirst  čase  wa8  of  greyiBh-yeUow 
colour  and  of  earthy  consiatence,  wherea8,  in  the  second  čase,  the  sand 
piirticles  were  globulttr  or  irregular  in  fonn,  of  a  greyish-yellow  or  pale 
browu  colour,  did  uot  exceed  IS  mm.  in  diameter.  wer8  hard,  and  consisted 
maialy  of  calciura  carbonate.  Sir  lJyce  Duckworth  and  A.  K  Garrod 
recorded  a  čase  in  1901.  The  patient  waB  a  woman  aged  thirtj-three.  of 
gouty  at<x;k.  She  RulTered  from  intractable  dinrrhoea  for  two  months  before 
saud  wa8  found  in  the  motionB,  but  on  every  8ub8equent  examination  aand 
was  detected.     It  resembled  uric  acid,  wa8  reddish-brown  in 
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grittj,  and  contained  12*4  per  cent  of  wat6r,  26  per  cent  of  organic  material« 
and  61  per  cent  of  inorganic  matter,  calcium  phosphute  being  the  chief 
mineral  constituent.  Two  casea  have  been  recorded  by  Barton  (1901).  In 
the  one  the  eaud  resembled  uric  acid,  with  occasional  small  piecea  lika 
quartz  or  mica,  and  appeared  to  cousist  mainly  of  insoluble  lime  crjstals; 
the  other  čase  waa  that  ol'  a  boj  who.  it  is  said,  passed  from  the  rectum  large 
quautities  of  sand,  consisting  of  ammonia  magneaium  phosphate.  Deetz 
(1901)  recorda  the  caae  of  a  woman  aged  fifty.  In  this  ciise  there  wa«  no 
biatorj  of  gout  either  in  the  patieut  or  in  her  parcats,  and  she  wa8  nut 
affected  with  membranous  colitis.  The  amall  brown  sand  particles  were 
Bphehcal  or  hemispherical  in  form,  with  pointed  crjstalline  oflkhoota  from 
them.  They  contained  uo  cholesterin,  and  did  not  give  the  reactions  of 
bilirubin  or  cellulose.  The  maiu  iuurganic  constituent  vi&a  calcium 
phosphate. 

From  a  cousiderattoa  of  these  cases,  it  appears  that  intestinal  aand  and 
gravel  ia  most  common  in  -women  bctween  the  ages  of  thirtj  and  tifty,  but 
that  men  and  childreu  umy  alao  I«  affected.  In  Home  cases  the  gouty 
diatheaia  seema  to  be  an  etiological  factor  of  some  importance,  and  in  the 
majority  of  caaea  the  patient  sutfera  from  colitis,  diarrhcea,  or  constipation, 
or  givea  a  hi8tory  indicating  some  antecedent  intlammation  of  the  intestinal 
muoouB  membrane.  The  quantity  of  aand  passed  at  any  one  tirno  varies 
from  au  amouut  so  small  aa  ouly  to  be  detected  on  careful  examiQation  of 
the  fiecea,  to  aeveral  teaspoonfuls,  or,  as  in  some  caaes,  to  "  an  cnormous 
qtiantity."  The  paasage  of  the  inteatinal  sand  or  gravel  may  be  unaccom- 
panied  by  subjective  sjTnptoms,  but  in  most  casea  there  are  attatjka  of 
severe  alnlominal  pain,  recurring  at  variable  intervala  of  tirne,  and  lasting 
u.sually  for  some  houra,  the  paiu  being  genend  throughout  the  abdomen  or 
more  intense  in  some  particular  region,  such  aa  the  right  or  left  hypo- 
choudriuui.  the  epigaatrium.  or  the  region  of  the  csecum.  The  pain  may 
be  accompanied  by  vomiting  and  flatulent  distension  of  the  abdomen. 

The  couditiou  bas  to  be  diagnostnl  more  especiallj  from  biliary  and 
renal  cohc,  appendicitis,  and  gaatric  ulcer.  The  pasaage  of  gall-stones  per 
rectum  may  lead  to  error  in  diaguosis,  but  gall-stones  if  numerous  are 
facetted  and  dififer  iu  composition  from  true  intestinal  concretions,  which 
contain  both  organic  and  inorganic  material,  the  latter  being  mainly  calcium 
aud  magnesium  salta. 

On  microacopio  examination,  true  intestinal  sand  is  readily  differentiated 
from  that  form  of  pseudo-entcrolithiasis  in  which  the  ao-called  sand  consista 
of  8clerenchyma.  Sclerencliyma  cells,  hanl,  thick-vvaUed  vegetable  cella, 
are  preaeot  in  abundance  in  pears,  and  the  individuals  who  are  reported  to 
have  paaaed  "aand"  conaialing  eaaentiallj  of  8clerenchyma  cells,  have 
uauallj  been  in  the  habit  of  cating  thia  fruit  in  more  than  moderate 
quantitiea  Caaes  of  thia  nature  have  been  recorded  by  Eichorat,  Fiirbringer, 
Del^pine,  Naunyn»  Shattock,  aud  othera.  The  "sand"  in  theae  casea  con- 
sista of  amall,  irregular,  pale  yelIowi8h  or  greyish-brown,  exceedingly  hard 
partielea,  and  these  when  examined  microflcopically  are  seen  to  t>e  thick- 
wailed  vegetable  cells.  The  amount  of  sand  passed  in  these  casea  ia  often 
conaiderable.  In  Shattock'B  caae  the  patient  would,  after  an  apehent, 
"  frequently  paas  a«  much  as  two  euncea  of  the  aand" 

The  formation  of  krger  inteatinal  stonea  or  enterolitha  is  likewi8e  of 
rare  occurrence,  Of  theae  it  is  naual  to  diatingnish  three  forma: — (1) 
Concretions  composed  chieflj  of  phoephatos,  and  formed  around  a  foreign 
body  such  as  a  fruit  etone,  dead  paraaite,  or  gall-stone,  which  oonatitutes 
the  nucleus  of  the  concretion.     It  is  to  ingestion  of  much  indigestible 
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vegetable  material,  or  of  earth  or  sand,  that  the  fonuation  of  such  enteroUtha 
is  inainlj  aacribed,  and  we  maj  note  that  phosphatic  stones,  consisting 
maiolj  of  ammonia  magneaium  phosphate,  together  with  hair,  bran,  or 
other  Ibreign  siibstance,  are  of  common  occurrence  in  the  intestine  of  the 
horse.  (2)  Ftecal  concretiona,  consisting  mainli/  of  undigested  vegetable 
material  or  dried  fax;ea,  partiaDj  impregnated  with  phosphates  of  calciuin 
and  magnesium.  (3)  Concretions  resulting  from  ingestion  of  medicinal 
aubatancea  These  stones  are  usuallj  romposed  of  calcium  or  magnesium 
carbonate.  The  |>atient  has  as  a  rule  previouslj  suiTered  froni  hyj)er- 
chlorhjdria,  and  calcium  and  magnesium  salts  have  been  taken  in  lai^e 
quantities  over  a  prolonged  period  of  tirne,  and  remaining  in  the  intestinol 
canal  have  formed  a  solid  mass  of  large  size.  In  such  cases  of  psoudo- 
entcrnlithiasis,  calculi  consisting  of  sodium  bicarbouate,  calcium  carbonate, 
aud  luaguesium  carbonate,  are  recorded  by  Langenhagen,  and  calouli  of 
magnesium  carbonate  by  Spillmann.  Calculi  of  this  nature  may,  moreover, 
be  in  part  compoaed  of  »ilol  (Leo),  bismuth,  etc. 

The  (rmtmcnt  of  enterolithiasia  must  be  directed  to  the  relief  of  pain 
and  tu  the  cure  of  the  causal  coudition.  Dieulafoy  recomraenda  opium, 
intestiniil  lavage,  appropriate  diet,  and  mineral  water  such  as  that  of  Vichy. 
Eichorst^s  first  patient  wa3  successfullj  treated  by  regulation  of  the  diet, 
by  abdominal  massage,  lasatives,  and  rectal  injections  of  warm  saline 
solution. 

LITERATURE— EnteroUthiasU:  LAPOULBfcNE.  BulUL  de  facad,  d*  mAL  S^ao«  du  18 
Nov.  1873  ;  Arch,  gin.  de  m6d.  1873,  vi«  «t<nt<,  t.  xiii.  p.  641.— MoNOOim.  CompUs  rgruL  d« 
la  soc.  de.  biol.  sArio  10,  t.  iii.  1806,  p,  U03.— Mathifu  and  Riohaitj.  BuH.  et  mrfm.  de  la 
aoc.  niAi.  da  kčpii.  s^e  3,  tum^  xiu.  1896,  28  mai.— OuDO.  Ibid.  sčrie  3,  ann^  xiiL  1896.  25 
juin,  p.  639. — Dikui.afoy.  Buil.  (U  Vočod.  de  mM.  3"  fl^ric,  t.  iiitvii.  1897,  p.  287  ;  with 
bibliograptiic&l  roferences. — R.  S.  Tbumson  and  A.  R.  Fkkuui^o.v.  Olasgouj  Afed.  Jovr,  1898, 
March,  p.  202;  Joum.  of  Paihol.  and  BacUriol.  v\.  1900,  p  334.— EiCHORRT.  Drutsches  Arch. 
/.  kiin.  Med.  Bd.  lxviii.  1900.  S.  1.— DucKWOliTH  and  Garbod.  Lancet,  1901,  i.  p.  622.— 
Bahton,  Brit.  Med,  Jt^ir,  1901,  i.  p.  888.— Dkktz.  Deutsch':i  Ardi.  f.  klin.  Med.  Bd.  \xx. 
1901,  B.  366,  with  appcnded  bibliogrmphy^.  PMildo-«nt«roIithiaflifl :  Kichoiist.  LehrbutA  d. 
physikal.  UnUrfuchungnrusiKoden,  1889,  3  Anfl.  S.  240  ;  UajuibiuJi,  d.  ^kc,  Falhol.  u.  Therap. 
1895,  6  Aufl.  Bd.  ii.  8.  413,  414.— FOebrinoer.  rerhandl.  d.  C<mg.  /  in  MvL  1892.  S.  313. 
— Dkl^pink.  TVans.  Pathol.  Soc  L<mdon,  1890,  zli.  p.  111. — KAtiNTK.  A  Treatise  an  CKoU- 
lUkiosis,  8ydenhnm  Soc  Transi.  by  A.  E.  Garrod,  1896,  p.  85.— Shattock.  Trans.  Path.  Scc 
London,  1897,  živili,  p.  124. — Lanoenragbn.  Gaz.  hebdom.  de  mM.  et  deehirurgie,  1901,  t.  vi. 
pp.  128,  424.— Spillmann.  Ibid.,  1901,  t,  vi.  p.  129.— Leo.  SUsungaberidUcn d.  liiederrknn, 
Oeseils./.  Natur.  k.  Heilk.  in  j?<mn,  1899. 
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The  visual  mechaniam  which  coutroLs  a  pair  of  normal  human  ejes  is 
capable  of  directing  the  visual  axia  of  each  to  the  same  point  of  an  objoet 
einiultaneouslj.     This  poiut  is  termed  the  "  point  of  fixation/' 

If  the  ohJBct  be  Hufficientlj  reraote  (e.ff,  at  the  horizon),  the  infinitesimal 
coavergence  of  tbe  viBual  axe8  may  practicalij  be  disregarded,  and  the  eyeB 
are  said  to  be  in  their  "  primarj  position  "  with  axe8  paralleL 

By  exerci8ir]g  the  function  of  convergence  the  point  of  conunon  fisation 
can  be  brought  to  wifchin  a  few  inches  of  the  face,  and  by  conjugato  vertical, 
lateral,  and  torHioual  movements  of  the  ejes  a  vaat  area  of  space  is  brought 
within  the  range  of  simultunecus  fixation. 
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DefiniHon. — StrabiHmufi  (8quiDting)  ia  the  term  applied  when  the  visual 
aies  do  not  cross  (or  do  not  appear  to  croae)  upon  the  point  of  fixation. 
Strabismug  may  be 

L  Apparknt,  or  II.  True 

Appahbnt  Strabismus. — 1.  Epicantkua. — In  cbildrcn  an  appearance  of 
CODvergent  squint  may  be  due  to  a  lold  of  integumeut  overLipping  each 
inner  canthus  and  obscuring  the  nanal  side  of  each  globe — Epicauthus. 
If  the  reduudant  skin  be  pinched  into  a  vertical  fold,  the  deformitj  dis- 
appcara.  It  ccmmonlj  undergoea  spontaneous  cure  by  the  forward  growth 
of  the  bridge  of  the  noše. 

2.  Angle  Gamma, — The  angle  formed  at  the  rotation  point  of  the  ejea 
between  the  optical  axis  and  the  line  of  tixation  is  termed  the  "  angle 
gamina  "  {y).  Ita  average  aize  is  5^  l^he  centre  of  the  cornea  lying  to  the 
outer  sidu  of  the  line  of  tixation,  it  is  evident  that  the  anatoinical  relation 
of  the  cornea  to  the  aclerotic  may  have  an  appreciable  eflect  on  this  angle 
and  on  tlie  apparent  direction  of  the  eyes. 

The  further  the  centre  of  the  cornea  lies  to  the  outer  side  of  the  line  of 
fiiation  {i.e.  the  larger  the  angle  ganiina),  the  more  an  appearance  of 
divergence  will  be  given  to  the  eye8,  wherea8  the  nearer  it  lies  to  that  line, 
or  stili  more  when  it  lies  to  the  inner  side  of  it,  an  appearance  of  con- 
vergeuce  will  l>e  imparted. 

It  is  worthy  of  note  that  a  large  angle  is  UHuaIly  associated  with  hyper- 
uietropia.  and  a  »mali  or  negative  angle  with  myopia.  We  shall  see  later 
that  the  apparent  8quiQt  induced  is  just  the  reverse  of  what  is  commonly 
found  associated  with  refractive  errors  in  true  8quint. 

Cases  of  apparent  strabismus  can  be  easily  ellminated  by  any  one  of  the 
methods  mentioned  later  for  the  detection  of  true  strabismus.  For  very 
young  children  the  observation  of  the  8ymmetrical  position  of  the  corueul 
imagos  of  an  ophthalmoscopic  mirror  may  be  8peciaUy  oommended. 


II.  True  Strabismus 

may  be  paralj^ic  or  non-paralyHc, 

The  fonner  is  due  to  paralysis  of  one  or  several  of  the  extemal  ocular 
muscles,  and  is  U8uaUy  recognised  by  ol>8erving : — 

(1)  That  tho  excuraion  of  the  eye  being  liniited  in  the  direction  of 
action  of  the  paraly8ed  muscles,  the  pHmary  devicUion  of  the  eye  varies 
acoording  as  the  ey6S  are  tumed  more  or  less  tovurds  the  affected  muscle. 
and  the  secondnn/  deviation  is  greater  than  the  primary  (see  "OcuLAR 
Muscles,"  vol.  viii). 

(2)  Tliat  diplopia  is  complained  of  or  can  be  soon  elicited  (by  ejcamina- 
tion  in  the  usual  way  with  a  red  glase  before  one  eye  and  a  canJle-flame  as 
the  test  objei.-t) ;  that  the  distance  between  the  images  increases  as  the  eye8 
tum  towards  the  paraly8ed  muscle,  and  if  the  80un<i  eye  be  closed  the 
afifeeted  eye  exhibit8  false  projection,  mistaking  the  actiml  [Kjsition  of  objects 
(see  •*  OcDLAR  MuscLKs/'  voL  viii.). 

When  we  speak  of  strabismus  ordinarily  we  mean  the  non-paralytic  or 
concamitant  variety  in  which — 

(1)  The  angle  of  squinl  reuiains  constant  in  whatever  direction  the  eyee 
are  turned,  except  during  the  act  of  aocommodatiou  with  associated  cou- 
vergence,  and  in  general  convergenee  is  less  marked  because  lese  easily 
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performed  in  looking  up  than  in  looking  dowiL     Further,  for  any  one  pou 
of  fixation  tbe  angle  of  secondarj  deviation  is  cquai  to  the  angle  of  primi 
deviation. 

(2)  Diplopia  is  not  complained  of.     It  can  be  elicited  in  most  casea  witb 
considerable  difficulbj  by  special  metbods,  but  tbe  distance  betweea  the^ 
images  remains  tbe  same  'whicbever  wa7  the  ejes  are  turned.  ^M 

The  preseneti  of  a  squint  in  pronounced  caees  is  bo  obvious  that  it^^ 
can  Bcarcelj  escape  the  attention  of  any  ordinarj  observer,  but  without 
tboroughlj  understanding  wbat  reallj  constitutes  8quinting,  a  falae  diag- 
nosiš  may  be  made  where  no  8qiiint  exists,  or  a  minor  deviation,  saj  of  5* 
or  less,  maj  be  overlooked  evcn  by  a  trained  observer  unless  some  special 
test  is  appbed.  There  is  a  popular  notion  that  to  create  a  Bquint  one  bas 
only  to  converge  the  visual  axe8  forciblj  toward8  the  root  of  tbe  noee. 
But  since  in  this  movemenc  botb  eyes  turu  through  an  equal  angle  and 
are  directed  toward8  a  cormnon  point  of  fixation,  there  is  no  actual 
squiutiug. 

Latknt  Staabismvs. — A  tendencj  to  sqtunt  maj  be  latent  but  habit- 
uallj  overcome  by  voluntary  eflbrt  in  the  interests  of  binocular  viaion. 
This  may  be  tormed  a  superahU  squint.  Being  thus  disguised  wben  both 
eyes  are  available  for  simultaneous  fixation,  no  deformity  is  visible,  and  yet 
the  patient  may  suOer  much  diecomfort  &om  the  extra  strain  on  one  or 
more  of  the  ocular  muacles. 

A  8quint  wbich  cannot  be  overcome  by  voluntary  effort  may  be  described 
as  iTisuperablc,  and  to  this  class  the  great  majoritj  of  obvious  Bquint8 
belong. 

The  Dktection  of  Strabismus. — AUemate  Exposure  TtsL — The 
simplest  lueaus  which  can  be  employod  witbout  any  apparatus  is  to 
dircct  atteutioo  to  some  small,  remote,  but  we]J-dcfined  object,  preferably 
on  a  level  with  the  eyes  (or  with  the  head  thrown  back  it  may  be  at  a 
hi^her  level,  e.g.  a  chiinney-top).  The  observer  should  plače  bimself  before 
the  patient  in  such  a  position  that  be  can  eaBily  watcb  the  eyes  without 
interfering  with  their  lines  of  vision  to  the  object  selected,  and  then  rapidly 
slip  the  back  of  his  hand  or  an  opaque  card  in  front  of  one  eye  of  the  patient 
If  the  remaining  exposed  eye  posaesses  suflicient  viaion  to  see  the  object  and 
bas  been  exerciaing  correct  power  of  tixation,  it  \nll  remain  unmovešd,  but 
it  inBtiactively  turna  toward3  the  object  of  regard,  it  reveala  at  once  th6^ 
faultiness  of  its  previoiis  position. 

Let  the  cover  next  be  tiuiekly  transfeired  from  tho  first  to  the  second 
eye,  and  note  whether  the  former  remains  with  fixed  gaze  on  expo8ure  or 
alters  ita  position.  If  the  muscular  equilibrium  of  tbe  ejes  is  porfect 
("orthophoria"),  no  movement  \vill  be  detected.  If  any  movement  of 
adjuatment  occurs,  strabismufl  is  at  once  revealed. 

A  couverging  eye  must  rotate  oufc,  a  diverging  eye  must  rotate  in, 
vertically  deriated  eye  must  turn  down  or  turn'  up  to  correct  the  faulty 
direction  of  its  visual  axi8.  It  is  well  to  repeat  the  altemate  covering 
severa!  times  in  succossion  to  s&cure  the  relaxation  of  a  latent  or  superable 
8qiiint,  and  to  make  certuin  that  the  patient  is  tr)'ing  to  fix  Bteadily  and 
not  moving  the  eyes  needlessly.  A  glance  behind  the  obscuring  hand  or 
card  will  in  most  instances  show  that,  if  the  expo6ed  eye  bas  adjusted  itself, 
the  covered  eye  bas  assumed  the  squint. 

It  now  becomes  evident  that  the  movement  of  adjustment  ("redress") 
is  not  due  to  tbe  rotation  of  one  eye  alone,  but  to  a  conjugate  movement 
of  both  oye8, 

If  one  eye  is  very  amblyopic  or  bas  a  central  scotoma,  it  may  fail 
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to  correct  ite  poaition  through  inabilitj  to  sec  the  object  selected.  In 
such  cases  the  Hquint  is  usuuUy  \ery  pronouuced,  uonBtant^  and  "  mono- 
latei-al." 

If  the  vision  of  one  eye  is  decidedly  keener  than  that  of  the  other,  the 
pOBsessor  learns  instiuctively  to  use  the  better  eje  by  preference  for 
tisution.  and  whcn  both  aru  uncovere<l,  the  lesa  keen  cje  appears  as  the 
habituaUy  8quiuting  eye.  There  is  usually  an  associated  difiereuce  of 
refraction.     There  nuiy  be  an  unequal  retiual  capacity  for  viaioa. 

Altemating  Strahtsvttts. — One  may  often  observe  a  sguinter  spontane- 
onBly  fising  first  with  one  eye  and  then  with  the  other,  while  8quinting  ali 
the  time.  This  is  U8uully  a  sigo  of  approximateIy  en\\xii\  auutenoss  of 
vision  in  the  two  eye8,  and  a  good  omen  for  successful  treatment.  By  the 
altemate  erpoeure  test,  as  above  descril>ed,  the  great  majority  of  3quiuts 
can  be  made  to  exhibit  altemation,  but  only  the  spontaneous  cases  deserve 
the  title  "  alternating." 

A  squiut  may  sometimes  not  reveal  itself  until  a  definite  stresa  is 
thrown  upon  the  function  of  convergence. 

Having  applied  the  altemate  oover  test  to  the  eye8,  fixing  a  dL*tant 
object,  it  »hoiild  be  repeatod,  whiIo  attention  is  tixed  on  a  near  object  such 
as  the  tip  of  the  finger  or,  better  stili,  a  pin-point  held  at  ordinary  reading 
distance.  The  alternate  covering  may  now  reveal  a  perfect  maintenance 
of  equilibrium  or  a  true  couvergent  strabismus.  or  the  covered  eye  niay 
appear  to  tiirn  outward9  by  reIaxation  of  convergence. 

Variable  Squint. — In  niauy  persons,  but  e8peciatly  in  cliildren,  the 
degree  of  squint  may  varj  greatly  at  different  tlmes,  being  increased  by 
emotions  of  escitemeut,  8urpL'i8e,  joy  or  foar,  by  digestive  disturbance  or 
fatigue. 

It  may  so  completely  disappear  at  times  that  it  is  difficult  to  reveal  its 
presence  by  auy  luethočL  Ttus  is  one  of  the  best  proofs  that  squintinff 
depends  on  a  disturbance  of  central  inuervation  aud  not  on  peripheral 
muscular  iuequalities. 

To  detect  the  smallost  deviations  in  the  visual  axe3  and  e3pecially  those 
which  aro  latent,  there  is  no  surer  method  than  the  Maddox  Rod  Test 
("OCULAR  MuscLKs").  The  only  difference  between  "  heterophoria  "  and 
*  Bquint "  is  in  the  application  of  the  former  term  to  designate  the 
minuter  deviations  which  can  only  be  revealed  by  refined  raethods  of  in- 
vestigation. 

ClasnJUaticn  of  Concmniiant  Sguints. — Looking  to  the  relative  position 
of  the  eyes,  the  usual  clasaitieation  is  as  follows : — 

1.  Strabismus  Convergens  ("  Esophoria "). — The  visual  axes  tnrn  in- 
wards  and  oross  in  front  of  the  eyos. 

Z  Strabismus  Divergens  ("  Exophoria "). — The  visual  axe8  turn  out- 
wards  and  croea  behind  the  eyeB. 

3.  Strdbismus  Aactndf.Tis  or  Surtumvergejis, — The  visual  aris  of  one 
eye  trending  to  a  higher  level  than  the  other ;  or 

4.  Strabismus  Bescendens  or  Beorsumvergens. — Where  the  visual  aiis 
of  one  eye  trends  towardB  a  lower  level  than  the  other.  These  last  two 
deviations  are  included  in  the  term  "  hyperphoria,"  and  ali  four  are  coni- 
prised  in  "  heterophoria." 

Clinically  we  recognise  aquint6  as — (a)  Latent  (either  auperable  or  too 
small  to  l»e  noted  by  inspection),  or  (b)  manifest  (insuperable) ;  (c)  altemat- 
ing, or  (</)  monolateral,  including  strabismus  fixufl ;  (e)  constaut.  or  (/) 
periodic  (in  termi  t  ten  t,  accommodative,  or  variable).  (See  "Etiology  of 
Squint,"  p.  473.) 
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normal  poeition  on  the  8quintiug  eye.  The  rotation  of  the  ejcs  thua 
zneasured  bj  the  tape  repreeents  the  augiilar  deviatiou  of  the  8quiiitiDg 
eye. 

Anothcr  application  of  tho  same  principle  is  found  in  the  Maddox  Tangent 
Strabismometer  fbr  one-mctre  distauce,  which  can  be  af!ixed  tn  the  wall  of 
anj  room.  It  consists  of  a  long  board  graduated  in  tangents  of  degrees  oa 
either  side  of  a  central  zero.  A  small  candle  is  tixed  just  in  front  of  this 
midpoint  on  the  scale,  and  a  string  one  metre  in  length  depending  from 
the  same  point  affonis  a  rejuiy  measure  of  the  patient'B  distance  from 
the  acale.  "  Placing  the  pfitieut  faciug  the  candle  at  the  metre  distance, 
the  surgeon  introduces  his  own  head  between  the  two,  but  a  little  lower 
down.  about  a  foot  away  from  the  patient,  and  so  that  the  root  of  his  own 
noae  is  verticaUy  iinder  the  rajs  of  light  which  proceed  to  the  patient*8 
ejee.  At  once  the  tell-tale  corneal  retlectious  reveal  which  gjg  is  tlie 
8quiDting  one."  The  amount  of  8quint  is  then  uieasured  by  niaking  the 
fixing  eye  look  alon«  the  scale  from  cipher  to  cipher  until  the  corneal 
image  on  the  8quiQting  eye  appears  to  be  no  longer  eccentric.  "  Any 
▼ertioal  element  in  the  8quint  can  be  simi]arly  measiired  by  tho  temporary 
adjufltment  of  &  vertical  scalc  after  measuring  the  horizontal  element ;  the 
vertioal  scale  being  placed  under  the  Hgure  on  the  horizontal  scale  wliich  bas 
been  previoualy  settled  on,  the  patient  being  nmde  now  to  look  at  that 
figure  on  the  vertical  scalc  W'hiu!i  briuga  the  retlection  to  the  fixation 
poeition  "  (Maddox). 

Vet  another  method  conaiste  in  holding  a  small  caudle-flame  before  the 
fixation  point  of  a  perimeter,  and  then  moving  the  Hame  along  the  are  of 
the  perimeter  until  the  ob8erver'8  eye,  the  candle-tiame,  and  the  centre  of 
the  cornea  of  the  8quinting  eye  are  ali  iu  line.  If  tlie  tixing  eye  bas  ali 
the  tirne  been  directed  to  the  zero  of  the  perimeter,  the  degree  of  deviatiou 
of  the  8quinting  eye  can  be  ea8ily  read  on  the  perimeter  acala 

AH  of  the  above  are  objective  methods,  but  in  some  case-s  where  doublo 
Tiaion  can  be  elicited,  a  subjeetive  method  can  be  employed.  For  this 
purpoae  we  may  most  convenieutly  use  the  Maddox  iive-metre  tangent 
scale  and  rod  test,  the  patient  himself  reading  off  the  figure  on  the  scale 
which  appears  crosaed  by  the  streak  of  light 

The  Etioi.oov  of  Squint. — Very  few  infants  squint  at  birth.  Un- 
certain  uiovements,  shght  temporary  nystagmus.  and  transient  spasms  of 
convergenc«  are  occasionally  noted  in  the  earliest  months  of  lifa  Strabis- 
mus  more  often  appears  after  the  intellectual  faculties  have  expanded 
8afficiently  to  allow  of  a  de^ire  for  accurate  visual  impreasiona. 

It  must  be  remembered  that  whutever  inlieritcd  tendency  to  harmouious 
co-ordination  of  the  ocular  movements  a  child  niay  receive  from  its 
parents,  it  must  leani  for  itself  to  direct  its  eyes  8imultaneously  to  a 
common  point  and  to  maintain  binoculur  tixiLtion  upon  that  point  even 
during  movements.  Javal  bos  emphasised  the  cxtreme  precision  which  is 
required  to  secure  perfect  coinoidence  of  ttie  retiual  images.  Out  of  this 
experience  grow8  a  Bense  of  aatisfaction  in  the  avoidance  of  diplopia,  & 
fuller  appreciation  of  the  solid  sliape,  size,  distance,  and  relative  [►osition 
of  objects,  and  the  "  fuaion  faculty  "  onoe  arouaed  becomes  an  instinctive 
hahit.     Such  appears  to  be  the  normal  evolution  of  binocular  vision. 

If  thero  be  perfect  8ymmetry  of  the  orbits,  of  the  ocular  muscles  and 
their  controlling  nerve  centree,  if  the  refraction  of  each  eye  be  similar  and 
the  capacity  for  retinal  perceptinn  be  equally  acute,  the  habit  of  fusion 
muat  bo  eaflily  acquired.  But  if  one  eye  bas  for  any  reason  a  diflficultv  m 
playing  ita  part  in  the  visual  duet,  the  faculty  of  fusion  may  never  be 
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properlj  develoi)ed  or  inay  be  bejond  tbe  poBaibilitj  of  acquiaition  by  that 
iudividual,  and  the  eye  which  is  under  disadvantage  is  likelj  to  become  a 
aquintiiig  eye. 

It  is  interesting  further  to  note  that  after  the  fusion  faculty  has  been 
acquired,  it  may  be  lost  by  disease.  ThuB  it  is  a  oommon  experience  that 
if  an  eye  auifera  a  sehous  loss  of  vision,  e.g.  by  the  iacidence  of  cnrneal 
opacity,  or  long-standing  cataract,  or  deetructive  disease  of  the  fundus,  it 
tends  to  diverge  from  its  fellow.  In  some  persons,  bowever,  the  habit  of 
harmonious  direction  having  been  once  acquired  is  so  well  preaerved  bj  the 
innervating  ceut/res  that  evea  blind  eyes  may  maintain  an  appearance  of 
uormal  equilibrium. 

The  moat  fanciful  explanations  are  often  put  forward  by  the  Lutj  as 
to  the  cause  of  a  squint.  Some  impediment  to  the  vision  of  one  6ye  while 
lying  in  the  cradle,  the  evil  example  of  a  Bquinting  niiree  or  playiellow 
leadiug  to  iniitation>  or  some  sudden  sbock  or  fright  are  among  the 
commonest  causes  assigned.  These  may  generally  l>e  dLsmissed  as  factors 
of  no  real  importance.     Let  us  look  into  the  matter  more  clo8ely. 

Convergeni  strahi&mus  is  by  iar  the  commonest  variefcy.  Its  most  usoal 
onaet  is  between  the  agea  of  two  and  aix,  when  a  child  ia  j3eginDing  to 
exercise  accommodation  with  preciaion,  learning  to  enjoy  picture-books,  or 
later  commencing  leasons. 

Donders  tirat  drew  attention  to  the  frequent  aseociation  of  hyper- 
metropia  and  hypenuetropic  astigmatism  \vith  this  form  of  6qnint.  He 
pointed  out  that  in  normal  eye8  the  functions  of  accommodation  and 
convergence  go  hand  in  band.  A  young  hypermetrope  raust  exert  hia 
accommodation  to  fociia  even  a  distant  object,  andlif  the  instinctive  human 
habit  of  convergence  of  Ihe  eyeB  is  not  reaisted  at  the  same  moment,  he  will 
find  himaelf  I<x)king  at  a  nearer  point  than  he  intended  and  i^eceiving  a 
double  image  of  the  object  which  he  deaired  to  fix.  He  muat  then  either 
relax  hia  accnmmodation  and  convergence  and  accept  a  aiugle  ill-deiined 
image,  or  diaaociate  hia  accommodative  from  his  convergent  impulse,  or 
maiatainiug  accommodation  and  convergence  to  tlie  extent  required  for 
clear  defiaition  muat  turn  both  eyea  to  the  right  or  left  by  a  conjugate 
lateral  impulse  so  as  to  alkjw  one  eye  to  tix  the  object  and  let  tbe  other 
appciir  to  do  ali  tlie  squintLng.  That  this  latter  plan  is  the  one  usually 
followed  in  the  produetion  of  convergent  strabiamus  there  can  be  no  doubt* 
It  affords  at  once  an  expIanation  of  the  reason  why  when  both  eye8  are 
open  the  *'  fising  "  eye  is  alway8  the  eye  with  the  keener  vision,  why  when 
one  eye  is  covered  the  equint  conimonly  "altemates  "  as  mentioned  in  the 
earlier  part  of  thia  arlicle,  and  to  somo  extent  why  it  ia  "ooncomitant." 
AVhile  there  ismuch  truth  in  this  iiigenious  explanation,  it  is  not  thewhole 
truth.  There  is  not  such  a  constant  relatiou  between  accommodation  and 
convergence.  If  tltere  were,  theu  ali  hy|H5riiietropes  should  8quiQt,  those 
with  alight  error  Rqiiinting  little,  those  with  high  refractive  error  squiiiting 
mitch.  Actual  observatiou  does  not  l)ear  tliat  out.  There  may  be  hjper- 
metropia  and  no  8quint.  There  may  be  little  hypermetropia  and  much 
squint  or  vice  vcrsa.  By  most  persons  the  acta  of  accommodation  and 
convergence  can  be  performed  8eparately  or  judiciou8ly  blended  in  such 
proportiona  as  to  inaintaiu  hinocular  fuaion  and  avoid  squint.  The  deaira 
for  eingle  viaion  is  the  real  safeguard. 

Donders'  theory  appears,  hovvever,  to  be  the  true  explanation  of  the  l&rge 
clasa  of  periodic  (accommodative)  squint8  in  young  peTSona  Carried 
further,  it  Hcema  to  cxplain  the  lessening  of  convergent  8q\iint  which  is 
often  noted  as  age  advances  and  accommodative  power  vveakens. 
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Divergmt  strdbisviuB  maj  be  explained  in  tfae  same  kind  of  visj, 
eflpecial]y  wheD,  us  is  so  often  the  čase,  it  is  associated  with  lujopia  of 
unequal  degree  in  the  two  ejes  and  with  defective  vision  in  one  eja  A 
inyope  in  looking  at  auy  object  roquirea  to  exert  no  acoomuiodative  power 
uutii  it  liea  bBtween  hitn  and  his  fartheat  point  of  distinct  viaion,  namely 
the  point  in  Bpace  which  represents  the  conjugate  focus  of  the  fovea  of  his 
fixing  eye.  The  higher  the  myopia  the  less  need  for  accommodation.  It 
is  Dot  unrcasonable  to  Htippose  thut  in  some  iniliviiiutils  thia  predisposes  to 
a  lesseued  activity  of  the  aseociated  centre  for  convergeuce.  But  owing  to 
the  fact  that  myopia  is  not  often  present  in  the  first  year8  of  life,  being 
gradually  developed  in  adolescence  or  at  least  after  the  fusion  faculty  haa 
been  acquired,  persons  with  nayopia  of  equiil  or  nearly  equal  amount  and 
with  good  vinion  in  each  eye  preaerve  the  iusiou  faculty,  and  excrci8ing 
convergence  with  little  or  no  impulse  to  accomrnodation,  do  not  Bquint. 
But  if  the  niyopia  be  of  very  high  degree,  the  tuaintenance  of  the  strong 
convergence  required  to  maintain  fusion  at  a  plane  so  near  the  face  {e.g.  in 
reading  witliout  glasses)  becomes  irksome  and  is  gradually  relaxed. 
Further,  if  one  eye  be  much  more  myopic  than  the  other,  or  from  any 
cauae,  congenital  or  acquired,  bas  poor  visiou,  it  receives  so  little  retinal 
stimulus  to  fusion  that  the  innervation  impulses  sent  from  the  centre  of 
convergence  become  feeble  by  disuse.  Thus  a  teDdency  to  "  insufficiencj  of 
convergence  "  inducea  first  a  latent  divcrgence  of  tlie  visual  asea,  thcn  an 
occasional  deviation  outwards  of  the  weaker  eye  during  inattention,  fatigue, 
indisposition,  or  attempted  strong  convergence  for  a  near  point,  and  finally, 
permaneut  divergent  strabiflmua.  The  proper  exorci8e  of  convergence 
giving  plače  to  a  conjugate  latcral  movement,  the  squint  may  ttlt^?rniite 
yoluntariIy  or  be  made  to  8how  alteruatiouj  just  as  in  convergent  strabismus, 
by  alternate  covering  of  the  ejes. 

StrabUmus  a^cendens  or  dtucndens  is  more  often  latent  than  manifest, 
like  the  commoner  forma  already  discussed,  it  doubtiess  originates  in  some 
obetaole  to  fauile  fusion,  Bome  »tructural  or  functional  asynimetry  of  the 
elevatiug  or  depressing  muscles  or  their  nerve  centres.  By  the  voluntary 
esercise  of  special  muacular  efiFort  in  the  interest  of  binocular  fusion  it 
can  often  be  overcome,  and  only  manifesta  itself  when  an  impediment  to 
vision  is  present  in  or  before  one  eye.  Here  again  "  alternation  "  of  the 
BquiDt  can  U8ually  be  demonstrated,  the  one  eye  aauending  to  fix,  tfae  other 
descending. 

A  combination  of  vertical  and  lateral  strabismus  is  not  uucommou. 

Tkt  nu)lnlity  of  tke  tryes  in  afpiint  varies  in  different  individuals,  and 
should  (ilways  be  tested.  Many  people  imagine  that  the  marked  invorsion 
of  the  deviatiog  cye  in  convergent  strabismus  is  comparable  to  tali])es  of  the 
foot,  and  associated  with  a  contractiire  of  the  intemal  rectus  of  the  affected 
eye,  or  a  palsy  of  the  external  reotus,  and  that  in  divergent  strabismus  these 
conditions  are  reversed. 

Such  a  conclusion  is  never  justified  until  the  full  range  of  poasible 
movement  of  the  eyes  has  been  tested.  This  may  reAdily  be  dttne  by 
directing  the  patient  to  fix  ono'8  tiuger  tip,  and  then  without  turning 
his  head  to  follow  the  tinger  with  his  cye8  as  it  is  moved  to  the  right 
or  left,  up  or  down,  or  approximated  to  the  root  of  the  noee.  The  action 
of  siugie  muscles  is  thus  fairly  brought  out,  as  well  as  the  conjugate 
l&teral,  conjugate  vertical,  and  convergent  capacity. 

In  more  refined  diagnosis  the  angular  cxcur8ion  of  each  eye  may  be 
accurately  mea^ured  by  moving  a  line  test  object  along  the  are  of  a  peri- 
meter,  uoting  the  limit  of  fixability,  and  comparing  it  with  the  nurmal 
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ranga  In  convergent  strabismus  it  is  not  at  ali  uncommon  to  find  some 
restriction  in  the  direc-tion  of  action  of  each  extemal  rectua,  but  (except 
in  the  rare  condition  known  as  "strabismus  fixu8,"  in  which  there  is 
apparently  some  congenital  adhesion  to  the  inner  side  of  the  globe  re- 
stricting  movement)  each  eye  can  usuallj  be  turned  voluntarily  outwaTd8, 
and  there  is  no  rigid  contracture  of  the  interna!  recti 

Siiriilariy,  in  divergent  strabismus  wo  can  usually  demonstrate  readilj. 
that  each  intemal  rectus  is  weU  able  to  rotate  the  eye  toward8  the  noBaj 
under  a  conjugate  Literal  iinpulse,  and  that  it  is  to  tlie  weaknes8 
instability  of  the  iunction  of  convergence  that  the  deformity  must  be' 
assigned. 

The  State  of  Vision  in  the  Squiniing  Eyt. — An  eye  which  habituiilly 
8quint8  haa  alniost  invariably  a  higher  refractive  error  and  jKKjrer  viaion 
than  its  fellow.  even  with  a  correcting  glass.  Some  are  congenitally 
ainbIyopic.  Some  have  a  central  scotoma  and  are  incapable  of  vision 
with  direct  fixation  under  any  circumstancea  Othera  have  obvioua 
disease  of  the  media  or  fundus.  Ali  of  tiieae  conditiona  leasen  the  retinal 
pcrception  and  facilitate  the  mental  auppression  of  the  diplopia,  which 
might  otlierwi8e  be  expected  to  annoy  the  8quint€r. 

Tlie  que8tion  has  often  beeu  discusned  as  to  how  far  the  defective  viaion 
ia  the  cause  or  the  conaeguence  of  8quinting.  The  answer  seems  to  be  that 
in  a  majority  of  cases  it  precedea  the  8quint  and  is  an  important  factor  in 
its  production  by  interfering  with  the  fusion  faculty.  But  considering  the 
great  unproveniout  of  vision  vvhich  can  be  sometimes  secured  by  8olitary 
8y8tematio  ijxurcisč  of  a  8quinting  eye,  there  can  be  little  doubt  that  the 
defect  miiy  be  iucreasecl  and  the  8quint  aggravated  by  diause  of  an  eye 
(ambljopiiL  exanopaia). 

The  Tkeatment  of  Strabismus. — The  ultimate  object  ia  the  develop- 
ment  or  nacoiiragemeut  of  the  fuaiou  faculty ;  and  the  earHer  it  can  be 
applied  the  better  the  prospect  of  cure. 

Optični  Treafmefit. — The  first  need  for  eyea  capable  of  fixation  ia  the 
correction  of  any  refractive  error,  in  order  to  secure  defined  retinal  imagi 
and  in  ]iypennetropia  to  relax  accommodative  strain. 

lu  convergent  strabismus  the  accommodation  should  be  paraly8ed  with 
homa tropin  or  atropin  to  estimate  the  total  hypermetropic  or  astigmatic 
error,  if  any,  and  should  \}e  kept  paralysed  for  some  time  (three  or  four 
vvoeks  at  le^st)  tn  bn-ak  the  babit  of  peraistent  accommodation  and  to  let 
the  vvearer  depeud  on  the  glasses.  The  eifect  of  this  treatment  is  most 
niarked  iu  accomniodative  strabismus,  the  squint  often  diaappearing  as  soon 
as  the  glasses  are  put  on,  but  reappearing  when  they  are  removed  if  fixatioa 
ia  attempted.  Their  conatant  use,  however,  often  breaks  the  8quinting 
luibit,  and  tbtJSH  ciiaea  generally  gain  greatly  in  a^sthetic  appearance,  and  a 
few  actuHlIy  acquire  lnn*x:wlar  viaion. 

Cases  of  uaequal  myopia  and  of  aniaometropia  associated  witb  a 
tendency  to  divergent  atrabiamus  (if  capable  of  maintaining  convergence 
by  voluutary  efforts)  often  derive  great  beuefit  alao  from  the  regular  tise 
of  correcting  glasaes. 

In  a  large  proportion  of  cases  the  defective  vision  of  a  squinting  eye 
preventa  it  from  utilising  fully  the  optical  benefit  conferred  by  the 
epectacle  lena,  and  the  noxt  stage  of  the  treatment  consists  in  the  Bystem- 
atic,  preferential,  or  sohtary  use  of  the  feebler  eye. 

Trmtme7U  hy  Solitary  Exercis€. — In  convergent  atrabismua  this  may  be 
secured.  to  a  certain  extent  by  continuing  the  application  of  atropin  to  the 
good  eye  but  not  to  the  weaker  one.     The  latter  then  retaina  the  advantage 
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of  accommodation,  and  may  now  Ijecotne  the  tising  eye  by  preference.  To 
enBure  this  with  more  certaiutj,  it  is  better  to  cover  up  the  good  eye  with 
a  abade  so  uccurately  adjustcd  to  the  oontour  of  the  akin  around  the  orbit 
that  this  eye  cannot  be  ueed  at  alL  The  refractive  correctiou  inust  at  the 
same  tirne  be  continued  to  the  uncovered  eye.  The  iimuediate  eifect  of  tliis 
18  merely  to  transfor  the  8quint  to  the  excluded  eye  without  actuaUy 
lus^ening  its  amount,  aud  if  that  were  aH,  the  iiii^thod  vvould  Ih.^  valuelees, 
but  the  real  object  of  the  ti-eatment  as  qow  appUed  is  to  stimulate  the  use 
of  the  bad  eye  and  induce  in  it  a  desire  to  pky  its  part  8ub6equently  in 
viaion  with  both  eye8  open.  To  be  most  effoctive  the  shade  should  be  vrorn 
oonBtantiy.  Javal  of  Pariš  has  devoted  many  years  of  a.ssiduou3  labour  to 
studyiug  the  resulUt  of  the  abo\  e  melhod,  and  to  him  also  is  due  the  credit 
of  iutroducing  the  orthoptic  trciilment  by  stereoscopic  eseroises  to  a  recog- 
niaed  plače  in  ophthalmology. 

Ortkoptic  TreaimerU. — The  first  essential  for  ita  successful  employment 
is  a  consciousueas  of  diplopia,  aud  if  this  is  not  already  preseut^  it  muat  be 
created  if  possible. 

It  may  be  elicited  in  some  cases  by  placiiig  a  prism  base  downwards 
before  the  deviating  eye  and  using  a  candhvflame  in  a  darkened  room  as  a 
test  object.  A  red  glass  Ijefore  one  vye  heighteus  the  oontrast  between  the 
images.  Javal  recommeuds  that  a  large  sheet  of  cardboard  should  be  held 
vertically  between  the  two  eye8,  one  edge  resting  against  the  uose  and 
brow,  and  that  the  flame  be  held  at  about  2  metres  diatance.  If  double 
viaiou  is  not  at  once  appreciated,  alternate  ex[K)sure  of  the  eye8  should  be 
employed  to  rouse  it,  The  experimeut  muat  be  repeated  frequeiitly  aud 
daily  until  diplopia  is  estabhshed  without  any  artificial  assistance.  The 
next  stage  requires  the  use  of  a  stereoscope.  with  +  6d  sph.  leuses  in  plače 
of  the  usual  phsms.  The  patient  must  also  wear  his  proper  correcting 
Bpeotacles. 

To  a  nonnal  pair  of  eye8  a  pair  of  stereoscopio  pictures  seen  through 
the  lenscs  at  their  focal  distances  wiU  appear  single.  and  this  without  any 
aocommodative  or  oonvergent  etTort.  To  a  8quinter  they  will  appear  double 
(if  conscious  of  his  diplopia).  By  gradually  diminishing  the  distance  be- 
tween  the  pictures  the  patient  should  at  length  be  able  to  fuae  them  ioto  a 
coincident  impression.  The  distance  must  now  be  daily  increased  and  the 
6xercise  continued  until  fusion  is  secured  in  the  normal  poeition.  Onlj 
tdmple  geometrical  figures  or  elementary  pictures  in  which  each  unit  of  the 
pair  is  the  complemeut  of  the  other  unit  should  be  emp]oyed. 

\Vorth  has  introduced  au  ingenious  stereoscojn;  ("  AmbIyoecope  ")  cou- 
sisting  of  two  tubes  (each  contaiuiug  a  lens  and  mirror).  s«)  shaped  and 
hingod  as  to  enable  them  to  be  adapted  to  the  augular  deviation  of  the  eyes, 
and  each  carrying  a  transparent  test  object  at  the  focal  plane  of  the  lens, 
both  lens  and  test  object  compIying  with  the  conditions  mentioned  above. 
Each  tube  can  be  separately  illuminated.  By  increaaing  the  brilliance  of 
the  illuuiination  of  the  image  whioh  is  falling  on  the  defective  eye  and 
weakeuing,  if  need  be,  that  of  the  better  eye,  the  seuae  of  diplopia  is 
aroused.  The  pictures  being  dissimilar  can  be  readily  described  by  the 
patient,  and  being  gradually  brought  together  their  combination  presents 
some  new  feature  for  description.  The  exerciae  conaists  in  a  gradual 
training  to  fuse  the  imagea  This  method  seems  Bpecially  useful  for  young 
cliildreu.  Priestley  Smith's  "  heteroscope "  deeervee  mentiou  as  auotlier 
recent  device  for  orthoptic  ezercises. 

ControlUd  or  Bar-Reading, — A  further  means  of  encouragiug  biuocular 
reading,  advooated  by  Javal,  consists  in  holding  an  opaque  rod  such  as  a 
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pencil  verticallj  between  tbe  ejea  and  the  printed  page  at  such  distance 
that  the  letters  wych  are  shut  off  bj  the  rod  froni  one  eje  are  viaible  to 
the  other,  and  reading  with  both  ejes  opea  caa  be  carried  on  un- 
interruptedly.  provided  each  can  take  its  share. 

It  is,  hovrever,  0Dly  the  alighter  cases  of  strabiamus  or  thoae  ^hicb 
have  been  rendered  slight  by  operation,  which  are  capable  of  cure  by 
orthoptic  exerciaes,  and  it  must  be  coufesaed  that  the  resulta  are  often 
very  disappointing,  probablj  because  the  treatment  ia  not  applied  earlj 
enough. 

Operative  Treatment. — This  ahould  never  be  undertaken  UDtil  Bome  or 
ali  of  the  above  inethods  have  been  exliausted,  nor  should  it  be  re- 
commended  in  joung  children  who6e  powers  of  iiinervation  are  necessaril^r 
immature.  and  vrhose  visual  povrers  are  undeveloped. 

In  convergent  strabismua  of  15**  to  20^  the  simplest  surgical  remedy  is 
the  division  of  the  internal  rectua  of  the  8quinting  eye.  The  average  eflect 
of  a  stngle  tenotomj  is  found  to  be  a  reduction  of  convergence  by  about 
15^  If  the  primary  deviation  amount  to,  aay,  35"*  to  40'',  the  effect  may  be 
divided  between  the  two  eye8  by  tenotomy  of  each  internal  rectus. 

Great  čare  must  be  excrcised,  e8pecially  in  young  peraona,  not  to 
produce  too  full  an  effect,  indeed  it  is  a  safe  rule  to  leave  a  few  degrees  of 
convergence  uncorrected  by  operation,  for  as  life  advances  the  convergence 
spontaneouBly  lessens  and  may  give  plače  to  divergence  if  the  interna! 
recti  have  l)een  weakened  too  much.  Many  aurgeoos  preferto  advance  the 
inaertion  of  the  external  rectua  muacle  inatead  of  tenotouiiaing  the  internal 
rectua,  claiming  that  it  gives  a  better  range  of  mobility,  aa  well  as  a  better 
coametic  result.  For  ahght  casee.  a  simple  tenotomy  is  more  expeditiou8, 
requires  lesa  aftor-trcattnent  and  is  practically  satiafactory  to  most  peopl& 

Where  tho  squint  ezceeds  35'^,  and  in  ali  caaes  where  the  outwani 
movements  of  the  eyes  are  feeble.  advancement  of  the  external  rectus. 
combined  with  tenotomy  of  the  internal  rectua  is  demanded.  In  the  worst 
cases  the  combined  operation  may  be  neceasarj  for  each  eye  before  the 
deviation  can  be  satisfactorily  remc.died. 

In  direr;^'unt  strabisnius,  siiuple  tenotomy  of  the  extemal  rectus  13 
aeldoni  of  much  benefit,  and  escept  in  the  alighter  degrees  of  insufficiency 
of  convergence,  the  advancement  of  the  internal  rectus  ia  to  be  preferred, 
or  must  be  superadded. 

For  an  uccuuiit  of  Ihe  uaual  niethods  of  performing  these  operationa, 
the  reader  should  cousult  any  text-book  of  ophthalmic  6urgery. 

Vertical  deriattons  of  aUght  degree  are  usually  relieved  by  the  use  of 
priams  in  the  correcting  glaaaea,  but  if  causing  annoyance  or  disfigurement, 
operative  Ijenefit  may  be  obtained  by  tenotomy  of  tho  superior  rectua  of 
the  upturned  Bye  or  the  inferior  rectua  of  the  downturued  eye  or  both. 

LITERATURE.— V.  Gkaefk.  Arck,f.  Opkth.  i.  1,  p.  82;  ii.  1,  p.  284  ;  Symptom£nWwt 
drv  Angrnmii»keilahmunifen.  Berlin,  1867. —  DosDERs.  Anoniaiics  of  the  Ii*/raetufn  and 
Acccmmwintion  qf  tfu  Eyts,  London,  1664.— Han8GN  GRrr.  *'Pathogeny  of  Go^iconiiUiit 
Sf{uiitting,"  Trans,  of  th«  Oph.  Soc.  U.K.  tuI.  ts..  1890. — Javal.  Manuel  du  tStroMffM. 
PariB,  1896. — MADnox.  Tatsand  Studia  »f  the  Ocular  Afuscles.  Bristol,  18fl8. — PribstLCT 
Smith.     Trans.  Oph.  Soc.  U.K.  vol.  xviii.  p.  17.— C.  Worth.     Ibid.  xsL  p.  245, 
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The  extent  to  which  suicide  prevails  in  any  country  wiJl  largelj  depend 
on  the  Bocial  organisabion  and  the  ebhical  and  religious  opinious  of  bhe 
people.  From  the  medical  poiot  of  view,  bowever,  the  moet  iniportant 
que9tion  is  its  relation  to  soundness  or  unsoundness  of  mind.  In  everj 
country  it  is  resortetl  to  both  by  the  inaane  and  hj  persona  who  are  sane. 
aa  the  word  is  U8ually  undorstood.  Attcnipts  havo  liet^n  tnade  to  estimate 
the  proportion  which  persona  recogniaed  aa  inaane  contribute  to  the  total 
nutnber.  Wynn  We8tcott.  deputy  coroner  for  Middlesex,  estiiuates  it  as 
20  per  cent,  and  Professor  Kraepelin  of  Ueidelberg  estimatea  it  as  30  per  cent. 
It  ia  certain,  however,  that  a  large  proportion  of  the  reputedly  aane  persons 
who  couuuit  suicide  are  not,  Btrictly  spealdng,  of  sound  mind.  The  ouly 
persons  with  really  sound  mentol  orgauisation  \vha  commit  suicide  are  those 
who  do  80  by  delibenite  and  reaaoned  choice,  preferring  death  to  some  evil, 
such  as  dishonour,  which  tliey  consider  greater  than  death.  In  the  great 
majority  of  cuses  where  no  pronounced  insanity  is  recogniaablej  suicide  is 
committed  by  persons  burdened  with  the  neuropathic  inheritance,  and 
having  more  or  lesa  of  the  mental  defecta  and  tho  imperfect  nervous  organ- 
isation  of  the  degenerate.  These  are  the  persons  who  yield  to  auch  causes 
aa  disappointed  hopea,  disappointed  aftection,  fcclinga  of  etiame,  anger, 
jealouBy,  iujured  vanity,  and  also  to  the  intluence  of  suggestiou.  In  these 
persons  the  mental  organisation  is  often  in  a  state  of  such  unstable  equili- 
bhum  that  very  slight  caiises  are  eutlicient  to  produce  a  morbid  impulse. 
Exftmple8  of  the  ease  with  which  they  yield  to  the  auggestion  of  suicide  are 
furuished  by  the  succesaion  of  imitative  acta  which  have  followed  certain 
suicidea  of  startling  and  appalling  character,  such  as  those  committed  by 
leaping  from  well-known  heighta  like  the  Monument  in  London,  the  Suspen- 
sion  Bridge  at  Clifton,  the  Dean  Bridge  at  Edinburgh,  and  the  Campanile  of 
Giotto  at  Klorence.  A  singular  example  oc€urrc4  in  the  Hfitel  dea  Invalidos 
at  Pariš,  when  tifteen  of  the  inmates  hanged  themselves  in  the  course  of  a 
fortnight  from  a  hook  in  a  dark  Iobby  of  tne  IIoteL  On  the  removal  of  the 
hook  the  hideous  8equence  came  to  an  end.  Anotlier  remarkable  instance 
occurrcd  at  the  cnrnp  near  Boulogne  in  1805.  when  several  aoldiera  succes- 
8ively  blew  out  their  bralna  in  the  name  Bentry-box.  The  fashion  did  not 
ceoae  until  the  sentry-box  was  bumt.  Clo8ely  related  to  the  eSect  of 
auggestion  is  that  of  opportunity — that  is.  the  eristence  of  facilities  for 
oommitting  suicide.  The  absence  of  such  facilities  may  prevent  a  paasing 
impulse  to  suicide  from  being  carried  into  effect ;  while  the  handliug  of  lethal 
we<ipous  or  poisonous  aubstances  may  both  suggest  such  an  impulse,  and 
present  the  means  of  giving  eflect  to  it.  The  practical  importance  of  re- 
coguising  such  considerations  is  illustrated  by  the  atatement  of  Mr.  W,  H. 
Milkr  of  the  Arrny  Medical  Dex>artment:  "In  the  eight  year8,"  he  Bay8, 
"  preceding  the  order  in  the  year  1869,  which  took  away  bali  cartridgea  from 
the  Boldiers,  the  suicidea  were  122,  wherea8  in  the  eight  years  fo]lowing 
that  order  they  fell  to  G3." 

It  is  in  caaes  of  one  or  other  of  the  forms  of  melancholia  tliat  the 
insane  moet  fre(iuently  commit  suicide ;  but  there  are  few  of  the  clinical 
groups  into  which  in8auity  ia  divided  in  vrhich  states  of  depresmon  leading 
to  suicide  may  not  occur..   The  suicidal  tendency  is  often  strongest  in  the 
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midde  than  the  mteDeetaaL  Ia  some  euea^  oft«n  in  tbe  moat  sokidftl, 
tbere  is  httle  sppreeisble  intellectaal  disorder.  There  is  depfcesion  vaaceoai- 
panied  bj  anj  definite  deluaion.  Tfaece  is  a  loas  of  mterest  žd  the  ovter 
worid,tbe  consciotisiieas»whicb  beoomes  almost  eatiaAj  8abieotiTe,i8  ahrooded 
in  inexplicable  gjbon^aad  the  dejeetaoo  is  increaaed  hj  the  inabilitj  to 
accoant  for  it.  Wben  deloflioDS  are  fbffmed  thej  take  thor  ooAoor  &01&  the 
emotional  atmoHphere  in  whk*h  they  are  developed ;  and  soch  deloaioiiSk  as 
Bkdf-accuaatioDS,  are  ofCen  tbe  resolt  of  efforts  to  fiikd  an  intellectoal  basb 
for  tbe  prerioualj  ezisting  depzeaaioa.  Soicide  aznong  the  degenerate  maj 
also  be  tbe  result  of  definite  siucidal  obseenoo,  %  beleagneiing  imperatife 
idea  impeiling  to  aelf-destructioa,  often  anzing  hold  of  the  mind  saddealj, 
and  thcn:efore  epedall/  dangeioua.  Theee  obaeBBMns  do  not  beoooie  pari  of 
the  penomditj,  and  the  patient  often  strives  haid  to  resiat  tbem.  In  both 
acnte  and  chronic  alcobolism  tbe  suicid^  tendencj  is  freqnent,  e^tedallj 
wbeD  it  ia  implanted  on  the  nenropatbic  consdtntion.  It  is  nseliil  to  take 
note  also  tbat  suicidal  acts  bave  been  kD0wn  to  occur  in  automatic  conditioofi 
such  as  are  aaaociated  witb  epileptic  aeiztires. 

It  is  often  aaid  that  tbe  impulze  to  suidde  is  etronglj  bereditarj,  apart 
from  tlie  mere  transmission  of  a  mental  orgaoisation  speciallj  liable  to 
Bouibre  obeeesionB.  Tbe  bebef  is  founded  cbieflj  on  remarkable  instancee 
that  have  occurred  of  tbe  descendanls  of  suicidal  ancestors  killing  them- 
selves,  ofUin  at  tbe  same  age  and  in  tbe  same  manner  as  tbeir  ancestors  did. 
It  is  difficult,  howerer,  in  sucb  cases  to  determine  how  much  should  be 
attrihuted  to  heredity,  and  bow  mucb  to  tbe  influeace  of  soggeetion.  Tbe 
prevalence  of  sucb  a  belief  tends  to  bring  about  its  own  reaOsation.  as  tbe 
follovring  caae  given  bj  Falret  8how8.  A  young  vroman  who  bad  been 
taugbt  tbat  suicide  \vas  stronglj  bereditaiy  was  informed  tbat  an  uncle  on 
ber  fatber  s  side  had  killed  himaelf.  She  was  greatlj  depressed  by  tbis.  and 
bad  feara  as  to  ber  own  future.  AVliile  sbe  was  under  tbis  depreasion  her 
fatber  himsell*  committed  suicide,  and  tbis  so  affected  ber  mind  tbat  sbe 
attenipted  suicide.  But  her  mother,  being  then  seriouslj  alarmed  for  ber 
child,  confided  to  her  that  her  reputed  fatber  was  not  reallj  ber  fatber,  and 
that  therefore  her  ideas  about  the  fatal  heredity  were  baselefis.  From  tbat 
tirne  tbe  depression  gradually  abated,  and  the  girl  legained  ooznplete  aound- 
ness  of  mind 

Statistics  of  DiFFKREjrr  CouNTRiKS. — Tbere  is  no  braneh  of  vital 
Btatiatics  in  which  it  is  neccs8ary  to  be  more  guarded  before  drawing 
inferences  tbau  the  statistics  of  suicide.  In  no  country  are  the  ofiieijil 
figures  altogether  accurate  or  complete,  and  tbe  principles  upon  whicb  they 
are  collected  differ  so  greatly  tbat  comparisons  between  the  statistics  of 
ditferent  countries  must  be  made  with  some  reserve.  Subject  bo  tbis 
caution,  bowever,  tbe  following  table  may  be  accepted  as  based  on  tbe  most 
tru8twortby  data  that  are  available : — 
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NUMBEBS  OF   SUICIUES    BY  DiFFKKENT   METUODS  IN  EUROPEAN  COUNTRIES 
(a)  Rates  per  Million  of  PopulatUni 
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It  will  be  seen  that  tlie  table  represeiits  the  extent  to  which  suicide 
occurs  as  very  different  in  ditferent  countries ;  and  it  is  undoubtedly  true 
that  great  ditferences  exist.  The  table  also  8hows  that  in  most  countries 
suicide  hj  five  luethods — hanging,  drowning,  gunshot,  cutting  or  stabbing, 
and  poison — includos  more  than  90  per  cent  of  the  whole  number  of  case& 
Of  uU  the  metiiods,  suicide  by  hanging  may  be  accepted  as  yielding  the 
most  tru8tworthy  ligures,  such  deaths  being  seldom  either  concealed  or 
attributed  to  any  cause  except  suicide.  The  tirst  section  of  the  table  gives 
the  average  annual  rates  per  million  of  population,  and  this  is  the  most 
iustructive  section.  The  second  section  shovvs  the  percentages  for  each 
luethod  calculuted  on  the  total  number  of  suicides.  This  is  given  chieliy 
because  it  presents  the  statistics  in  the  \vay  most  frequently  adopted  by 
writer8  on  the  subject,  not  only  in  regard  to  the  methods  of  suicide,  but 
also  in  regard  to  the  sexes,  ages,  occupations,  and  other  details.  It  leaves 
out  of  account,  however,  the  proportion  to  population,  which  should  never 
be  lost  sight  of ;  and  its  too  frequent  use  has  led  to  important  misconoep- 
tions.  For  exaraple,  Morselli,  founding  on  such  tigures,  states  that  the 
number  of  suicides  by  cutting  and  stabbing  is  greater  in  ltaly  than  in 
France,  though  a  glance  at  the  rates  per  million  of  population  shows  that 
Mucli  suicides  occur  more  than  twice  as  often  in  France. 

Skx  and  Age. — Men  commit  suicide  more  frequently  than  women, 
except  at  the  perioil  of  adolescence,  when  the  frequency  is  about  equal. 
Between  the  agcs  of  20  and  35  there  are  in  England  and  Scotland  an 
average  of  al)out  2  male^  to  1  female,  between  35  and  65  about  3  males  to  1 
female,  and  over  65  aboat  4  iiiales  to  1  female.  Both  male  and  female  rates 
rise  as  age  advances,  and  reach  their  maximum  in  most  countries  between 
the  ages  of  45  and  65,  the  male  rates  in  England  and  Scotland  being  then 
l>etween  250  and  300,  and  the  female  rates  between  80  and  90.     In  some 
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countrieA,  Buch  as  Rnglaiid  and  Scotlanil,  tbe  male  sukddes  exoeed  the  f< 
in  the  pro].Kjrtiou  of  less  tban  3  to  1 ;  but  iu  other  countries  it  ia  more  th; 
4  to  1.  Two  illustratious  mav  be  given  bere  of  the  errore  arising  fn 
uaing  percentages  on  the  total  number  of  suicided.  Legort,  foimding  o 
a  Btatemeut  8bowing  that  27  per  cent  of  the  suicides  are  CMUimilte*!  b 
W(»meii,  8ay8  that  it  is  in  England  "  que  les  fenimes  se  tuent  le  pluH 
tliough  the  uiiail»er  nf  siacides  by  women  per  milliou  '.»f  the  feuia 
popiiTatiou  in  England  is  only  36 ;  and  the  corresponding  ratea  are  fo; 
Prusaia  70,  for  Denmark  110,  and  for  SaxoDy  130.  In  ihe  same  way; 
^lorselli  sajs  that  the  Spauisb  wouien  ''  comuiit  luore  suicide  tban  an 
otber  Europeans."  tbough  the  tigures  on  whii'b  he  hases  the  stateuient  giv 
ouly  10  female  suicides  ]K;r  uiiUion  of  the  female  (X)pulation. 

OccuPATiON. — Dr.  Ogle  has  given,  in  a  paper  on  suicide  in  England 
and  Wftle8,  the  most  useful  statistics  that  vve  possess  beariug  on  the  relatio 
betweeu  auicide  and  oecupjition.     He  avoided  uiany  of  the  coiiiplicatio 
which  tend  to  obscure  tbe  issue,  by  i*estricting  his  investigation  to  lual 
and  to  tbose  only  bet\veen  25  and  65  year8  of  age,  when  the  influence  < 
uccupation  is  moet  strongly  felt.     The  !nquiry  covered  6  year9,  1878-S 
Tbe  rcsults  sho\ved  that.  ae  a  general  rule,  the  more  an  occupation  involvi*« 
bard  phyaical  lalx>ur  the  lovver  is  its  suicide  rate.     E^ceptious  to  tbis  rule 
are  the  occupations  presenting  induceuients  to  intemperauce,  sucb  as  inn^ 
keepera  and  piiblicans,  which  bavo  ver}'  higb  rates.     Of  tbe  litter^l  prof 
siona  tbe  clergy  alone  bave  a  low  rate.     The  rate  for  soldiers  is  muc 
higher  than  auy  other. 

Season  of  the  Vkaii, — The  constaucj  of  tbe  sea«onal  curve  for  Buicid 
18  very  remarkable.  lu  aH  countries  where  recorda  bave  been  kept  tbe 
suicide  rate  i.s  lo\ver  in  winter  than  in  suminer.  In  tbe  northern  henii 
sphero  suicide  is  evorywhere  lwi8t  frecjuent  in  the  months  of  Xovenil>er  aui 
December,  and  the  rate  gradually  rises  from  tliat  tirne  forward  to  May  um 
Juue.  After  June  it  falls  agaiu  steadily  to  November.  In  the  southe 
hemisphere  the  curve  h  reveraed,  being  loweet  in  May  and  J  »me,  an 
highest  in  November  and  December.  The  limita  of  the  pre-^ent  article  d 
not  peruiit  of  a  discussion  of  the  causes  of  this  seasoual  dislribution  ;  but 
it  may  be  noted  that  the  course  of  the  curve  is  not  due  to  the  indueuce  of 
aBy  one  mode  of  suicide.  The  curve  for  hanging  is  the  same  as  the  curve 
for  droAvning. 

TuK  A[.[.iii;Erj  Inchkase  of  Suicidk. — It  is  impossible  within  the  limita 
of  the  present  article  to  discuss  tbis  que5tion  8atisfactonly.     It  may 
stated,  bowever,  that  the  tigures  on  whieh   tbe  allegation  of  an  almo 
universal  increase  is  baaed  are  not  entirely  tru8i\vorti»y.     The  vvriter  h 
dLscusaed  the  tpiestion  elsevvhere  as  reganls  England  and  Scotland  ( /Voc»'f < 
ings  o/  the  Jim/ni  Socicty  of  Edinhiinjk).     Two   facta  may,  luiMrever, 
mentioned,  sbovving  that  in  these  countries  at  l^s&t  the  allegation  is  not  tn 
be  accepted  \vilhuut  question.     One  is  that  iu  both  England  and  Scotlnml 
the  snicidea  by  haugiu^f,  which  give  the  ruost  trustwortby  tigures,  sliow   n« 
iucruaHe  during  tht  thirty  yenr8  1865-94.     Tbe  other  is  that  deathfi  frtni 
woundiny  (gunshot,  cutting,  and  stabbing)  sbo\v  no  increase  during   tbe 
same  period,  tbough  tbt-re  bas  been  an  increase  iu  ihe  number  of  such  aeath%^ 
aifrihuted  to  stiicitff,  tbe  increase  in  tbe  number  attributed  to  suicide  beini 
ftimost  exact]y  couiiterbalanoed  by  the  decrease  in  the  number  aiiributei 
to  aticideut.     In  oider  to  avuitl  miscoueeption,  it  is  jierbaps  desirable  ti»  sii 
that  a  detflilcd  exaiuiuatiim  of  the  otticial  tigures  tbrovvs  no  doubt  on   ih 
view  that  the  amount  of  t^uicide  varies  according  to  lociilitv.     Iu  Scotlan 
for  inatancBj  the  eastern  countiefi  .show  mucb  higher  suicide  rates  than  th 
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westerD  c-outities,  and  ihia  preix)Ddenmce  persists  over  a  aeries  of  7eaT8.  It 
iloeH  not  »tem  possiMe  to  attrilmte  this  nltogetlier  to  more  careful  registra- 
tiou  iu  the  easteru  couuties,  thougli  thiit  uuiy  ptirtlv  a<^^'ount  for  it; 
l»ewiu«e  the  preiltjiainunuc  sliuW8  it^»ll'  unmt  Ht«i<lily  in  tln'  xnW  for 
fluiciile  by  hanging,  wliich  ia  tlie  rate  least  ilf|»en(it*nt  »»n  euiviitl  n^gistmtion. 
In  i\w  oasUTn  counties  of  Forlar  and  Kineardin*',  whon»  the  ratea  wcTt» 
higlient,  tlie  rate  tV>r  lianging  \va.H  aii  annual  avenige  uf  26  ]kt  niilliun  for 
the  year8  1877  to  1885.  and  agani  26  per  million  for  the  yearfi  18S6  to 
1894;  and  in  Lanark  and  the  »ther  wevStern  cuunties  south  of  the  Firth  of 
Clyde  the  convajunidin^  rale«  wvtv  14  for  the  yeAr8  1877  to  1885,  and 
13  for  tlie  years  1880  to  1894. 

Legal  Relations. — By  the  Iaw  of  England  Rnicide  is  a  felonv  (feio 
de  8f).  At  one  tirne  it  involved  ijinoininiouH  hurial.  hiit  tliis  \vas  aholislied 
l»y  a  statute  in  1823  and  an  anieiiding  atJitule  in  1882.  Tlie  rubric  in  the 
l-'hua'fi  of  Englatid  Book  of  Common  l*rayer,  which  forbid«  the  otliee  for 
the  luirial  of  tlie  dead  to  be  used  in  the  caae  of  a  suicidc.  is.  hovvever.  Btill 
in  foroe.  Suicide  waH  also  attended  \vith  forfeitnre  of  gootls  and  cimttcds, 
bul  tliis  cea«ed  in  1870,  \vhen  al!  forfeitures  for  felonv  vvere  alM>HHhed.  In 
ScotLmd  it  ntill  involves  the  penaitv  t»f  ttingle  escheat  except  in  enses  of 
insanitv.  In  lK)th  England  and  Šootland  any  |>erson  aiding  and  al»etting 
another  in  coniniitting  .suicide  is  guiltv  of  niurder,  and  if  two  person«  con- 
jointlv  try  to  comuiit  suicide,  ami  onIy  one  die.s,  tlie  survivor  is  technicallv 
guilty  of  niunler.  An  unsuceesKfnl  attenipt  at  Kuicide  i«  in  Engliah  law 
a  uiindemvanour.  At  pref?»?nt  the  tendencv  ih  to  allow  ali  the  penal  con- 
HeijuenceH  of  suicide  to  fall  int^i  disuse.  Suicide  iuay  conm  into  relatiou 
with  civU  law  in  conni-ction  >vit!i  marriage,  vill-maknig.  or  life  asHurance. 
In  rrganl  to  ihe  Hr«t  t\vo,  it  e(unew  in^»  que8tion  oriIy  im*  evidence  of  insjuiitv 
for  the  piiriMi«e  of  Ketting  aside  a  niarriage  nr  a  wil1,  and  it  has  not  l»een 
held  in  either  ca»e  to  be  in  itflelf  surticient  evidenca  for  that  purp*i«e,  evcn 
when  the  siucide  iKJCumnl  uithin  a  drty  or  two  after  a  niarriage  or  afl^r 
niaking  n  will.  In  rr*giiRl  to  hfe  ansurance,  it  uaed  lo  bi*  tlie  euHlom  to 
insert  in  the  [ndicv  tlu'  provino  tluil  Huiciile  rendenul  it  V(tiii.  This  proviK<» 
is,  however,  now  Meliloin  given  elfect  to.  Some  ortict-s  have  abolished  the 
provbwj,  anii  othcn*  no\v  Umit  its  oporation  to  a  fixed  penod  vgirving  froni 
Bix  nionths  to  aeven  years  froin  the  date  of  issue  of  the  policy.  In  ciises 
where  suicide  occurs  \vithin  tliese  peritMls.  or  whcn  ihere  is  no  expn'RstHi 
exeniption  from  forfeiture.  ottices  genem]Iy  act  libenilly  by  niakiug  sub- 
Hlantial  jMivinent,  »uch  as  th*^  Burreuder  valiie  or  the  amount  of  th« 
preniiuiuH  paid  under  the  piiicv. 

LITKRATIRK  — A.  IiHi»:WttE  nlc  DoiiiUoNl.  Du  auieUie  H  de  ta  /otie  »utrUir,  VmU, 
1&45.-  lltiNkV  MokMKU.!.  Sniriii*.  Loiuluu.  Iii8].  — A.  LKOorr.  L<  »H<fid*  oMcieu  et 
Htmirnur.  Pftria.  1881. — \V.  Wyns  \V»hti  OTT.  Suieide.  Louiioii,  1M85.  -Jaumai  StnOM .  Soe. 
London.  I8S1S.— -S.  A.  K.  SntAUAT*.  .Sutati*  ami  [nšanUy.  ]xiudon.  Ul^S.— E.  RKUrUKM. 
/vr  Sdbttmari,      Berlin.   1S9S.— DeiiKitKiM.     U  tuicide.      Patu,   1S9Q,— /Vek.  noyal  Soe. 
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Dkfi.nition  ANI)  NoMESctjiTrRE. — Under  this  title  wUJ   be  lueluded  aH 
tho  aoute  pathological  etfeota  of  expo6ure  to  exc688ive  heat>  šolar  and  arti- 
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HciaL  The  more  chronic  resulta  of  prolonged  residence  in  hot  localitii 
txpo8ure  to  the  intiueueo  ol'  higli  teinpeniture  iu  sundrv  occujiations,  lielond 
to  the  domain  t»f  climatoloj^v  und  tropical  diseast^-s  or  to  the  hjgiene  ani] 
putliolog}'  of  particular  industricH.  These  ii^sults  are  moetlv  of  slow  and  com^ 
plex  cftusfttioii,  and  the  oj)t;rai  ion  of  liigh  temperature  is  generally  assoeiateo 
\vith  ntJier  concouiitaDt  and  intermediurv  conditions  which  pnxluce  a  wid< 
and  sonu'wlmt  indefinite  range  nf  diaturh«*d  health,  that  Diay  asaiime  the  forii: 
of  general  enfeeldeuient,  ur  of  souie  parlicular  functional  ur  oriraniu  disonkT 
mo8t  coiumonly  of  the  heart.  The  more  sudden  and  severe  ettecti*  of  L*xpo8ur( 
to  great  huat  are  of  a  strikiug  and  definite  de»criptiou.  aud  prcdout  the  pheoo 
mena  either  of  shock  or  fever.  Undcr  these  two  categories  ali  eases  »)f  sol 
or  lieatstroke  are  incUided.  Casesof  heatstroke  luav  varv  in  luteuailv  froni 
Hunple  exhau8ttuu  or  &light  transient  faintiug  to  profouuU  unconsciousnea 
aDil  g^rave  failnre  of  respiration  and  circulatioa.  rapidlv  establiHhed  and 
quickly  teTiuinatiiig  in  deatJi.  Cases  of  heat  fever  al8<.>  vary  in  severiiy, 
Tho  fever  rnay  supervene  on  .shock.or  (uiginate  de  mtvo ;  tiiay  arise  with  oi 
without  prodromata ;  the  aetual  invasion  is  usually  suddeu  aud  the  pro^ 
greas  rapid ;  the  ternjieniture  of  the  body  soon  attains  a  high  level,  and  k 
aggravated  caees  isyniptoms  of  estreme  urgeocv,  ])re-scuting  an  apopIectK 
or  a8phyxial  typc,  BujMsrvent^  and  usher  in  early  JiH8olulion.  The  nomen- 
elature  of  the  suhject  is  mther  c^^ufused.  Such  teriiiH  aH  Hunstroke,  hea& 
stroke,  insolation,  calenture,  ictuB  eolis,  coup  de  soled.  and  coup  de  chaleur 
are  applied  to  either  ahock  or  fever  of  thermic  causation  of  any  aori 
or  degree.  The  term  heat-traumatism  hiis  lieen  nsed  hy  Manson  (1)  tt 
indicato  the  wor8t  eastia  of  ahock  and  uises  of  fever  \vith  uieuiugitisL  Th< 
iiiilder  forme  of  fever  have  alao  been  designated  ardent  fever.  The  severei 
forms  of  heat  fever  have  V»een  naiued  thermic  fever.  thermic  hyperi)3'rejuii 
heat  u}ioj*lexy,  aud  heal  a8phyxia.  Siriaais  (from  Sii-ius,  the  dog  star)  i^M 
ancient  appellatinn  which  haa  lwen  revived  i-ecentlv  by  SiUiihoa  (2).  ud<^|^ 
by  Manson,  and  asaociated  with  a  hyjxjthe8ia  of  specitio  tvpe,  epideiuic  inci 
dence,  aud  miorobiu  causation.  The  name  is  a  fanoiful  one,  suggeative  ol 
sidereal  intiueuce,  implving  a  fawlty  chrtmologv,  and  bound  up  with  ai 
nnjtroved  etiologv.  Ita  coutiuued  use  does  not  apj>ertr,  under  tbest-  cirvum' 
B:,am;os,  to  be  deairablo.  Macluan  ()5),  folluvving  Morehead,  recognises  thre( 
type8  of  heatstroke — tlie  cardiac,  the  cerebro-spiual,  aud  the  iuixed ;  tb< 
Hrst  t\vo  terma  iudieating  heat  ahock  and  heat  fever,  and  the  third  a  cxjin( 
hination  of  the  two.  These  pathological  deaignations  are  perhaps  mon 
duJiuite  than  the  phenomena  juHtifv.  In  the  pre^nt  atate  of  our  kuo\vlodgi 
th*!  situjde  diviHionaaud  tenus  whKli  liavo  been  iudicated,  namely,  heat  slu 
iiiul  fieiit  finer,  fire  aufticiently  precise  and  explicit,  aud  vili  be  eniploy( 
tiiia  article, 

Causation. — Exces8ive  heat  ia  tlic  eaaeiiLial  and  dominant  foct« 
causation.  It  ia  convenient  to  diatinguiah  aohir  or  Luminoua  lieat  from 
atmoapheric  tempemture,  \vhether  derivetl  from  the  sun  or  from  an  artificiki 
source.  From  tiiue  lo  tirne  aasertions  hrtve  been  made  that  the  iuHuencM 
of  these  two  f«.»rma  of  heat  u[tou  tho  bodv  ditters,  und  since  the  diacovery  ol 
the  80-CMllcd  X  niyH  by  Kontgp.a,  surmisea  liave  l>een  advanoed  that  thj 
deleteriouB  uHei^ts  uf  himmous  heat,  e8pecially  on  tlie  nene  centres,  are  diu 
to  these  or  aimilar  elementa.  On  thia  aubjeot  no  8ati8factory  e\*idence  hal 
been  Jtdduced  ;  hut  as  regards  šolar  heat  it  is  of  j)ractical  advauCage  to  di& 
criijiiuate  betvveen  dire('b  and  iniLirect  eiposuiv,  that  i«.  between  exfto8ure  U. 
the  rays  of  the  nun  or  to  a  Hun-heated  atmoaphore ;  l>eeauae,  ajKirt  iroiu  any 
que8tiou  of  the  properties  or  powers  of  special  rays,  the  heat  of  the  iiii- 
clouded  or  thinly  cloiided  aun  is  con8iderably  higher   than  that  of  th« 
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atiiioephere,  and  there  are  grounds  for  believnng  tliat  the  eleineut  of  glare 
iutenaities  tlie  »iel«Uirious  efiV-ct  of  niduint  lie-it.     The  uoxiou8  etVects  of  lieiit 
are  uot  altogetlier  ineitaiire*!  ljy  its  degree,  though  intensit)'  is  a  coiulitiou 
of  prime  iiujjorLance.     TIu;  oxptirimciitB  of  Tillel.  Forilyce,  and  Blugdeu  in 
the  Liftt  centurv,  and  of  many  observers  in  mor«  recent  tinies,  sliow  tliat 
the  hiinian  l>oc[y  niav  I«?  suhjeotcd  uoacathed  to  very  high  dcgrees  of  tem- 
perature ]<rovided  tliat  the  exi»oi*ure  18  not  t^m  prolongcd  iind  tht*  iudividiml 
ia  in  soiin<l  henlth.     K^j^Joricnce  in  tropiuul  rouuLrie.s  provoH  lluit  uri  atnuiH- 
pheric  temperaturi?  couBiderably  exc4HHiiiig   blotid  lieat  and   a  atill  higher 
degree  of  direct  sun  heat  may  \*e  enduretl  for  cousiderable  periinift  by  heaTtby 
persons  without  banu.     There  are  other  conditious— geographical,  climatic. 
hygienic,  and  personal — which  aflect   the  infhieuco  of  h(«t  upon  the  }K>dy. 
Popular  observation  has  deU^rmined  that  it  is  not  frank  dry  heat  within 
certain  Hmits  tlmt  injures,  but  moist,  8ultry,  or  "  mnggy  "  heat.     It  is  not 
neceasarily  the  hottest  j)laees,  or  yejir8  or  Heasous,  as  indicated  by  tho  ther- 
mometer,  which  pro<iuce  most  caaes  of  snnsti^oke,  and  it8  geograpldcal  inci- 
dencc  is  by  no  meann  a  qiieation  of  latitude  or  Lnulherma     The  topical  con- 
ditioDS  assoeiated  with  »unstroke  are  these: — an  alluvial  8oil;  a  low  level ; 
a  sea-eoast.  river  baain,  vallev,  or  ravine  ;  a  moist  atmosphcre  ;  stagnation  or 
stillness  of  air.  and  impurity  theruof,  causeii  by  juugle  or  8wamp.     Hot 
veant  and  hot  mouthH  are  nol  so  dangerous  as  jenrs  and  tinias  when  Itoth 
heat  and  humidity  are  high.     It   haH  ^>een  aacertained  in   ludia   tliat  the 
maj(irity  of  cases  of  heat  ap«)plexy  in  the  European  army  occur  not  iu  tlie 
hottest  nionths,  bnt  jnst  l>eforu  and  after  the  rains,  wheu  much  moiBture  iH 
preaent  in  the  air.     It  is  ]ji^ftsible,  therefore,  to  define  a  geographical  diatri- 
bntion  of  aiin^troke,  and  Hirst^h  (4)  haH  coUeeted  a  uousiderable  amount  of 
information  oii   tliia  »ubject,  the  acc'uracy  and  value  of  whicli  is  doui)tfuI 
on  iiceount  of  uncertainty  of  diagnosis,  aud  the  fragmentarv  chanicter  of 
the  data.     SuDstroke  is  nece33arily  more  common  in  tho  tropics.  because 
tl)e  eaHcntial  ftictor  of  heat  is  there ;  and  more  eomujon  in  some  tropical 
oountries,  ludia,  for  example,  and  in  some  {lartu  of  these  than  in  otliers, 
because  the  adjuvant  uonditious.  topical  aud  meteorologicAl,  are  loealised. 
Its  occurrence  in   the  tropics  is  by  nt*  nieans  contined  to  the  land ;  cases 
often  occur  in  ships  sailing  in  tropical  \vaters — in  the  Persian  Gulf  and  Red 
Sea,  for  instance — \vhero  exces8ive  moist  heat  and  glare  and  calnis  are  apt  to 
prevaiL     Cases  and  oiitbreaks  also  ariae  in  overcrowded  veasels,  as  iu  the 
example»  from  tlie  French  navv  cited  by  Maclean.    Wheu  sunstroke  appears 
in  tem|terate  latitudes  it  is  under  condition^  which  may  l>e  truly  destribed 
aa  tropical.      Waves  of  he^t  of  short  duration  often  overuprejid   parts  of 
Eurofie  aud  America  iu  late  summer  or  early  autumu,  which  iu  cities,  aud 
among  jtersons  exiH«e<i  to  the  sun  in  tieKl  lalfour,  or  when  walking  on  hot 
pavements.  or  working  in  fouudries  and  furnaces.  are  upt  to  prove  disastrous. 
Such  a  heat  wavo  jmflsed  over  the  Argentine  Kepuldie  in  Februarv  1900. 
Tlie  air  temperature  mounted  up  to  104   F.,  the  barometer  was  low.  nnd  the 
humiditv  uver  ."»0  per  cent.     Iu  the  town  of  Buenos  Avres.  with  a  iHtpula- 
tion  of  79r»,000,  there  were,  between  the   Ist  and  13th  of  February.  1110 
deaths,  of  which  121  were  ctiusetl  by  snu-stn^ke.     Men  were  struck  do\vu  as 
if  by  llghtning.      Similar  experience8  have  l>een  recnrded  in    New  York, 
Bofiton,  and  Philadelphia,  and  in  Vienna,  Berlin,  aud  Pariš.     Moi»t  of  these 
casea  are  of  the  nature  of  heat  shix'k.  but  maDy  of  tho^e  not  innnediiitely 
fatal  devclop    fever.       In   armies    marehing    on    »ervice.  or   undeigoing 
manaMivma  duriug  sucli  heat  wavc«,  numerous  ea.ses  of  HanHlrokc.  Tiiany  of 
them  fatal,  are  ni»t  uncommon.     Hirseh  gives  many  exainploH  from  Euro- 
pean historj.  aud  a  painful  illustratii>n  oceurred  at  Alderahot  on  the  llth 
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of  June  1900,  when,  during  acmie  raanaeuvre«,  out  of  a  Blrength  of  18,000. 
300  oaseaof  suristroke  took  plače,  ot*  which  fnur  ]jrov(Hl  fatal.  Grejit  lieiit  is 
competeDt  in  the  tropics,  and  even  in  temperac«  lalitudun,  Ui  cauf+e  lUsjister 
on  u  large  scale.  In  some  parts  of  India,  and  in  some  jears,  hot  wind3 
blow  ftiiich  (uiuHR  extensive  mortalitv  among  nativea  ol"  the  agricultural 
clasa  Tliia  exceptional  event  is  kuown  amonjr  them  as  loo  murna  (wind 
stroke).  The  year  1368  \vas  remarkable  for  the  severitj  and  deadliness  of 
the  heat,  which  affected  aninials  as  wt!ll  as  men.  The  influencj?  of  heat  i» 
materiallv  imxliHed  by  conditioua  of  a  comniunal  and  jK'i*sonal  kind.  Over- 
t;rowding  and  defective  ventilalion,  giving  rise  to  a  moisl,  impure  air,  are 
the  most  (»otent  of  these.  The  action  of  the  skin  and  lungs,  the  principal 
cooling  agenta  of  the  body,  is  impeded,  tbe  general  health  vveakened,  and 
the  power  of  resiatance  crippled.  SaniUiiy  nej^ler.ts,  leading  to  atmos]iherio 
conlaininatioa  aud  depreased  vitalitv.  are  also  imix»rtant.  Oocuiiations 
iuvolviug  labour  in  heat,  šolar  or  artiiicial.  as  in  the  čase  of  stokcrs.  predis 
]jose  to  iujiiry  by  exceplionalIy  raised  tenii>erature.  Pi*olonged  subjection 
to  heat  tenda  to  dinunish  tolerance  o>ving,  iin»bably,  to  fatigued  uccummmLa 
tion.  The  element  of  acclimatisation  is  alfio  an  im|)ortant  one.  Com 
munitiea  and  individiials  whose  lives  and  habits  have  not  heen  attaned  lo 
high  Kolar  and  atmnapheric  temperaturea  are  apt  to  succumb  when  thene 
rise  auddenlv  aud  exceptioiia!ly.  Racial  distinctioua  are  well  illustrated  by 
Uie  rttaMHtics  of  the  KnrnjKjan  anny  serving  in  India,  as  contrastcd  \vith  those 
of  tlie  uative  anuy,  and  of  nutive  priwmerH.  Tlie  returns  compiled  l>y  the 
Sauitary  Commissioner  with  the  Government  of  India  for  the  year8  189r»-y8 
indicate  an  admission  rate  per  1000  of  strength  of  the  European  armv  o 
4'6,  and  a  deatb-rate  of  0'9  from  sunstroke  aiui  heat  apoplexy.  lu  the 
iiativti  iiruiv  thu  cnrreHpomling  rates  vvert^  0'.^>  and  0*1-1.  and  tlio  rat-es  for 
native  ^trisoners  in  aH  Imlian  jails  were  1*0  and  0*4.  These  tigures  prove 
a  coiisiderable  excy8s  of  liabilitj  aud  mortality  aniong  liritish  soldiers,  whildi 
tlio  conditiou.s  as  regards  accommodation  and  esposure  are  more  favourabl 
for  Europertns  tban  for  nativea.  The  latter  are  by  no  mcans  exempt  froi 
Herious  citnseipieiiceH  eiitailed  by  expasure  to  thenuie  influences  unde: 
nnfavouruble  uiriiumslances.  Tiike  as  an  illustrution  this  extract  from  a 
froiitier  caiiipaign  by  Fincastleuud  Elliott-I>K,khart  (5): — "The  ;^5th  Sikhs 
inarehod  into  l>;trgai  eii  routf.  to  relieve  the  tnjopa  hi»lding  the  Afalakand 
Tass  tyirly  ou  tbe  HOth  of  Julv  1^97,  uianv  of  thom  so  overcome  Ly  the 
heat  tbat  tbey  BLiccjuml>ed  immediately  on  their  arrival.  There  wa8  uo  ic 
and  tbe  only  Wfiter  available  \vas  lukewarm ;  and  these  8talwart  Sikli! 
iiiueteen  of  uhoiu  died.  lay  scattered  about  in  everv  stage  of  hea 
apiplc\'y." 

Člo8ely  relatetl  to  the  question  of  race  is  that  of  temperament.     AVliite 
racea  are  luure  Hrthritie  and  siinguine  tban  bilioua  or  neuro-bilious  diu-k 
races.     Stout,  fuU-lduoded  persons  are  less  tolerant  of  heat  than  spare,  wiry 
folk.     Sexiial  liabiUty  is  beld  to  l>e  consideral)ly  in  favour  of  \vomen,  o 
ac-eonnt,  doulitless,  of  thc^  jnrrtiater  ox])03ure  of  malcs  to  excitiug  eause 
(/bildren  are  coni  para  ti  vel  v  exempt  for  tbe  same  reason.     AVomen  attaehe 
to  tlie  European  arniy  bad,  during  the  venrs   1895-9S,  an  admission  rate  o: 
rO  and  a  deatli-ratL-  uf  1'2,  and  cbildren   l'l  and  0*5.     The  women,  there- 
fore,  liad  fevver  but  more   severe  seiznres  tban  the  men.     >Iew  arrirala 
in  tropical  couutries  are  more  prone  to  Huccuiiib  to  heat  than  old  residents, 
probably  beeanse  of  tbe  better  adaptation  of  the  latter  to  their  euvimumen 
by  habitiuitiou  aud  hubits.     The  statistics  of  the  Britiah  urmy  in  India^ 
provG  this:  but  aftor  a  tirne  protection  seems  to  he  lost  and  Iiability  ta 
iucreaae.     liesistauce  seems  to  be  vveakened   by  strain,  and  the  power  o 
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adupttitioD  sevuis  to  age  os  does  that  of  accouuncnlation  of  the  eye.  Of 
tlie  more  strictlv  personal  conditious  prudi.spfismg  to  Buustroke  alroholisin 
is  thf  iiH*8t  »erioiia.  Tliis  is  li  well-esUil)lished  luct.  Occ'4iaiouiil  or  liiibituul 
exces8  iiupairs  uervous  power,  pretlispitse«  to  vosoular  irregularities,  and  in 
tiuitf  duinage.H  organa  and  tianiius  concerned  in  protesaes  ne*i«R8ar}'  for 
luaintaining  a  uniform  temperature.  Exces8  in  eating,  eRjieciallv  of  aninuil 
food  and  fjitH,  also  tendn  to  enhance  liahiUty.  Clothing  ia  of  great  imitort- 
ance  froui  tlie  i-»oiut8  of  viuw  of  protection  of  llie  head  and  spine,  int^rference 
witli  respiralion  and  circulation.  weight  and  tiglitneas,  and  iuipediiuent  to 
cutaneous  evaporation ;  the  eviJ  efllectH  of  unsuitable  clothing  and  the 
wearing  of  heavy  aocoutrements,  auch  im  metal  hehneta,  leathern  ntocka, 
ti^ht,  heavy  cloth  tunica  and  croaa  l>eltH,  aud  weighty  kna^macka,  are  amply 
illuHtrated  in  the  history  of  thu  Biitish  army.  Alaolean  gives  severni 
striking  exam])loH  in  hi«  leuture«.  ExcesiHive  muscular  exerti(»n  causing 
fatigue  i«  a  most  potent  ailjuvant  *A'  tlio  vorat  ctleet  of  supcrheiiting. 
MuHciilar  action  generateH  heat,  ({uickenis  rcspiratinii  and  oirenlation,  aud 
liHtdn  thu  Mix>d  witli  wjL9te  ]>rodiicts.  and  fatigue  impairs  resisting  iH)wer. 
It  haa  al8«j  bueii  fciuml  by  ex|)eriuient  that  the  ctnigulation  of  myosin  wluch 
ocfurn  at  a  temitt*rature  of  IK?  F.  taki^s  i>lai;e  at  a  8ome\vhat  Iower 
tifuiperature  in  tire<I  muscloR  Pyrfxia  i»f  lualariims  or  otlier  origiu  Ih  like- 
vviae  a  utrong  preili^jH^nent  on  .tccount  tif  itu  dehilitatiug  etiect.  and  mainly 
hy  reason  of  tlie  upsot  of  the  thermotaxic  function  oi  the  uervous  sy8teni. 
He4it  fevor  may  ho  »u))eradded  to  any  othcr  fever  in  the  trupics.  and  tlie 
resulting  h}'i>crpyrcxitt  is  very  deadly.  The  Huhjeots  nf  organic  diseasc  of 
heart,  hings,  or  kidnevs  are  |»eculiarly  aniemihU;  to  thermic  (iverthrow. 
Fiuallv,  depressed  health  of  \vhatever  deflcription  or  origin  lay8  ita  victim 
open  to  ea.HV  surrender  to  exceptional  heat. 

In  most  caaes  of  suuHtroke  a  comhination  of  these  cansos  ia  at  work. 
The  aud<ienne68  of  »eizurea  and  aeriousnesa  of  castiia  iiupart  to  the  event  an 
imjiortanoe  which  the  incidonc«  and  mortalitv  even  at  th«  ^orat  hardly 
ju8tify.  Tho  victima  are  ahvavs  a  minoritv,  often  a  verv  small  minority  of 
a  community.  The  partinl  and  exce[>tinnal  operation  of  a  general  cauae  ia 
iUiii  to  the  element  of  peraonal  8useeptihility.  Seizure«  ou  the  \vhi>le  pre^^ent 
a  8|x>ratiic  rather  thuu  an  e|iiihimi<'  aa^ieot,  and  are  ajit  to  |je  siiiiuliHn(H>ua 
or  to  occur  within  a  limited  p»!ri(H]  \vhieh  ia  8trictly  detinetl  hy  the  duratiou 
of  oxceasive  heat,  The  incidenue  reaemblea,  aa  regarda  counaunities,  the 
efifecta  of  extreme  oold,  the  eonditiona  and  oaiiHatina  heing  atrict]y  analogoua. 
When  numlters  are  attaokod  in  oithor  vuso  tho  resemblance  to  an  epidoniio 
ia  .sujterticial  and  unreaL 

Sv.MiTOMsi. — (1)  O/  Ilttit  *S7(or/-.  —  Caaes  of  simple  hotit  exliauation 
pr<*J*nt  ;;reat  hiasitudo,  aecomprtriied  by  muscuLir  pains,  vertigo,  nauaea 
with  pallor  and  weak  pulae,  and  ]ierhaji8  chuumv  Hvvttating.  Soidiura  stt 
attecte<l  have  to  **  fall  tmt "  ou  the  uiaruh,  aud  to  be  left  Uehind  or  carried. 
Heat  HTucope  exhibita  the  uaual  avmptoma  of  fainting.  Tliere  ia  audden 
imconw.inuHne8»,  which  mav  1»g  mtire  or  leas  pntfound.  the  f*M;e  ia  ]»ale,  akin 
cold  and  chnnmv.  ]»upilH  dilatod,  UreathJng  «hallow  and  cpiick,  pulae  \veHk 
and  rapid,  temperature  normiil  or  HuKttormaL  In  severrr  (lases  reapini- 
tion  anvl  uircuLition  are  more  aeriou8ly  affevted  and  mav  8t<»p  Huddenly. 
In  other  oases,  vhen  reatorative  treatment  faila  to  bring  tha  patient 
hack  to  conaoiouaneHA,  signa  of  febrile  reaction  a]i|>ear»  tluahiiig  of  a  cyauotie 
choraoter  mav  auceced  |Milh)r,  and  a  rapid  rise  of  temj>erature  with  symptomB 
of  heat  fever  auperveue.  lUneaa  in  theae  canea  ia  often  grave  and  jtro- 
tracted.  and  a  fatal  iaaue  nnt  unoomnum.  In  sim]>le  caaos  of  exhnuHtif»n  or 
fainting  recover)*  ia  goueraUy  early  and  compUtte.     Headiiche,  giddinesa, 
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and  lassitude  mav  Biioceod  tho  atttick  and  jtorsist  for  a  tiiue.     Persons 
bud  health,  or  Buftering  fRtm  ori^auic  diaeiise.  are  more  prone  to  seiziire.  ai 
the  excitiug  canae  may  be  either  exp(>fture  tu  the  direct  rajs  ol  a  hot  8»n 
to  superheated  air.     Cases  of  rapidlr  fatal  shock  UBualiy  arise  fnim  ti 
actiou   of  radiant  šolar  lieat,  and  convulsive   phenoniena  an»  flonioiim^ 
ol)S4!rv»Ml.    VVheii  tlioruiic  fever  suoceeds  beat  8hi*ck,  syniiJtuiu8  of  uieuiuj^l 
Bometimes  appenr,  aiid  uervous  sequela'  ol'  a  serious  character.  vrhich  \vill  b^ 
8ubaequeutlY  dest-ribed,  often  result.     Iii  ali  casea  of  suustroke   froquent_ 
thermometric  oliservations  should  tte  taken. 

(2)  Of  Heai   Fcrrr. — Ardent   fever  is  a   vague   term   whit:h    has   b 
applied  tu  any  pyrexia  presentiug  verv  active  pheuomena,  such  as  punpsi 
surface,  bigb  teinpeniture,  tluahed  face,  noisr  delirimn.  and  boundmg  puli 
There  is  a  liot  weather  f^bricula  in  India  \vliich  manifeBts  sviiiptoms  of  il 
kind  ;  but  bow  far  hoat  entorH  into  itH  cau»atioii  it  \n  ditliuult   to  jud| 
Trui)  tbermic  fever,  or  tbeniiit;  by]>erp\Texia  as  detined  and  descrilied 
Dr.  H.  C.  Wood  (G),  is  a  disease  of  greater  gravitv.  and  chavacterLsed  by  v 
definite  and  uniform  featurea.     The  onset  of  tbia  fever  is  coiuinoaly  sudi 
and  may  occur  diiring  day  or  night,  uiider  exj)Osuro  or  in  shelter — yt\ 
maivbiug,  or  w«trking,  ur  ruatin^,  (»r  slcejaiii^.     Ati.auka  in   the  aruiv  oft 
oocur  in  tents,  banaokn.  or  bosjiitals,  and  tlie  fir«t  intiiuation  of  illne«?  ui 
be  ihe  atertor  i>f  cumu  rcnising  coniradea  froni  tlu>ir  «leep.     Prodruiuuta 
presont  in  a  certaiii  pniportiou  of  cases.     They  betuken  nervoua  deprt?8Hi< 
and  diflorder,  and  conBiat  of  giddinosa,  hoadache,  lassitudo,  low  špirita.  sl< 
leaMneHH,  irritabilitv  of  tem])er,  anxiety,  aural  and  visual  iliuaiona,  niiisci 
and  arthritic  ]>ains,  with,  in  some  instauces.  anorexia  and  voiniting,  hot  s) 
and  ^juick  piilse.     luoreased  freqnency  of  mictnrition  has  beea  deflcril 
by  BHn'lay  (7.)  htuI    l»ngniore  (8)  as  a   significnint    harbinger.       Pel 
aufforing  froiii  svmpttan«  ot"  tins  aort  ought  to  be  kept  under  carcdul  v,nU 
In  manv  ijasea  tliere  is  an  iuitial  stage  of  excitement.     Tbe  teiuporati 
risea  rapidly  to  106"-109'  F.:  the  face  is  lluahed;  conjunctivte  cougt«U 
thero  is  great  restlcssness.  (^ften  violent  deliriiini ;  severe  cephalalgia, 
th(?  ynilKO  is  hanl  aml  bmmiling. 

Tlie   fullv  d^veloped  attack,  aud   it   uiay  set  in   witliout  preliiiiini 
ivarniug,  niay  be  descrilied  as  a  niixture  of  couia  and  asj^hvsia.      Unc< 
seiousuess   ia  profoiuid ;   patient  canuot  be  roused,      The   fuce   is    Hush« 
freqnently  livid,  and  the  conjuuctiva?  suJfused.     The  conjunctival   reflex 
lost,  and  otber  rellexes  are  dulled  or  abaent.    The  piipik  are  dilatcnl,  norm 
or  contracted,  iiud  usually  eijual.     In  bad  cases  they  fail  to  act  to  light.  anl 
ci)utriu;ted   ]i«pila   often   dilate   towards   the   end.     The  skin  is  usuallj  hot 
and  dry.  l*iit  uiav  hv  bathed  with  iirofuse  8\veat.     Tlie  breathing   is   rapid. 
often    fltertoroiis,  Avitli    mucims    rales.   bet'.oining    irregidar  or  interaait.tei 
(Cheyu«-Stokes).     The  pulse  is  feeMe   aud  rapid,  nirely  slow,  someti 
irregular   or   interunttent.      The    temperature   is   high,  tho    theriuomui 
marking  10:^^  tn  110"  F,     The  bovvels  are  U8ually  constipated,  but  iu  soi 
caa!H  tbere  in  vvattTv  diarrho&Ji.     IFrinc  is  acanty  or  snpprcased,  and   mi 
contain  albuinin,  bli>ud  eorpUKcdes,  and  casta.     Subaultiis  occurs   in    mas 
cases,  aiul  ]c>cal  spa-sms  or  general  convulsions  in  some.     Touards  tlie  ob 
the  apliiucters  inav  relax.  the  breathing  l^ecomes  ga-sping  and  spai*uiodic. 
finally  ceases,  and  stoppage  of  the  heart  takes  placc  ftoou  after.     The  dh 
mii}'  run  a  fatal  coiirse  in  a  few  hoiirs.  and  is  seblom  prolouged  beyond 
fe\v  day8,      Souietimes   after    j)in*tial   recovery  a   relapse  occurs   wliich    is 
generally  fatal.     In  cases  \vhich  recover  the  8ymptom8  are  of  a  k*8.s  8ev 
type,  the  temperature  falls,  reHexe8  if  lost  return,  conscioiisness  is  gniduj 
reatored,  and  the  patienta  conditiou  8lawly  improves.     Convalescence 


l>e  verv  tedious,  and  nen^ous  Bequelst  of  a  severe  and  disabling  kind  inay 
j)erttist  for  hmg  or  for  life. 

SEQnKL-C.-  -Ali  foriua  of  nunstroke  iinpuir  the  power  of  reaisting  heat, 
and  are  also  upt  to  weakeD  the  tolerance  nf  alcoholic  etiinulants.  Tlie  after 
efiecte  of  heat  shork  are  generali}'  sligbt  and  tranaient,  Itut  thcrmic  fever 
fn?([uontly  caunos  groat  and  oft.en  ]>ernianent  iznjviimient  nf  the  uer\'oua 
fuuctious.  Headache,  giddiaens.  insoiiinia,  loas  of  memorv,  dirainished 
power  of  attentiou  and  concentration,  and  easilv  induceil  pbjsical  and 
luental  fatigiie,  aro  common  con8equence8  \vhich  inay  pensist  for  nionths  or 
yearH,  but  mnnetimea  yield  to  tinie,  prolongcd  re^st.  and  rt»Hidence  in 
teni]KiraUi  latitudes.  Irritaliility  of  temjKir,  eM!itability  and  HiglitiiiBi«, 
eUKttioual  uiauite»tationH.  altered  habits,  loss  uf  self-control  and  moral 
docfidence,  are  not  infrequent  reaulta  of  severe  seizurea.  and  in  persons  of 
unstalile  nervous  nrganisation  intellectual  or  ernotional  insanitv  niay  ensue. 
Epi!e]»sy  i«  another  fif  the  graver  w<jueLi'.  and  vari(»UB  disorder«  of  8enHibiUty, 
njotility,  and  the  special  senses  have  been  described.  Persistent  and  iiicvir- 
able  headache  has  i)eeu  attriltuted  lo  meningitis.  A  tlefe<?t  of  articulatiou 
re«end>Ung  that  which  is  characteristic  of  general  j>aralysiH  of  the  inaane  is 
octuisii»nally  met  uith.uml  this  may  be  associatetl  with  a  itonaiderable.  degree 
of  general  muscuLir  paresis.  In  such  ea«e8,  of  which  tho  writer  has  seen 
Beveral  exauiples  in  the  Netley  llospital  among  »oldiera  invalided  from 
India,  tliure  is  no  exaltation,  morbid  euthanasia.  or  other  iudicatiou  of 
disordered  intelle<;t.  F^roin  these  various  conditiona.  \vhich  aifect  niainly  the 
higher  ueuron.  iuoa[Mcitie8  of  a  serious  and  perniancut  kiud  iJiay  ari^e. 

MoRDlD  Anatomv. — Cases  of  heat  exhau8tion  and  8yncoi)e  are  seldoni 
fatal,  and  the  poHt-mortem  appearunces  o1>8erved  are  said  to  be  the  same  as 
in  cases  of  ayncoi>e  due  to  phyRieal  ot  mental  shock  of  any  de8eri])tion, 
naniely,  H,-u?«id,  dilate<l  heart,  diNtt^nsiou  of  tiie  atx]oniinal  veins,  and  {Kniia^is 
some  venous  w)nge8tiou  of  >i8oera  ja«.sibly  ariaiug  at  or  after  death.  The 
right  heart  is  more  diLited  than  the  left  and  full  of  soft  clot,  and  the 
arterial  side  of  tlie  clrculatiou  is  coniparati%'ely  empty.  In  fatal  uases  of 
heat  fever  characteristic  and  fairly  uniform,  ap{>earances  are  met  with. 
The  exeessive  t*^ni|>eniture  subsidea  Blowly  ;  after,  jierhaps,  having  undergone 
slight  pft^t-mortem  rise.  The  surface  is  livid  and  there  is  suggillatiou  of 
defHjndent  part«.  Post-niorteni  rigidity  aets  in  <juickly,  Tlie  VmkIv  is  )tn>ne 
to  earlv  deci»m^»06itiou.  Tlie  heart  in  tirndy  eoniraoted,  and  tlie  arterial 
HyHtem  empty  vvhile  tJie  vtjins  aro  distended.  Venous  congestions  are  seen 
everywhere.  The  blood  is  dark  and  Huid,  clotting  imi>erfectly,  deficient  in 
oxygen.  and  incUned  to  acidity.  Tho  corpiiscies  are  crenated  and  do  not  run 
into  n>ulwuix :  destruction  nf  red  eorpuseles  and  phagocyto8ia  have  been 
de»Til>ed.  The  lungs  art^  en;^'orged  t^»  a  degree  not  met  with  in  any  othcr 
dise7is(*.  In  rjisen  nf  Hudden  ileath  froni  exp<«i]re  to  great  heat  it  issunuised 
that  cimgvilation  of  thec^irdiac  mvoisin  hjis<Kx-urred  before death. aa has  Vieon 
observed  by  CLinde  Bernard,  Sandes,  Hrunton,  AVood.and  others,  in  animals 
Bubjected  to  exceR«ive  šolar  or  artificial  heat.  Wix>d  considers  that  coagula- 
tion  of  myoHin  in  tho  heart,  diaphragui,  and  uther  musclcs  is  a  ]>ost-n)ortem 
ocetirrenco  and  assooiated  with  hyiH?rai^idity.  So  organic  brain  lesinua 
except  aigns  of  chronie  meningitis  in  old  cases  have  l»een  des«::ribed.  Von 
Giessen  has  oltserved  a  pirenchyn)atou8  degeneration  "f  the  ganglion  cella  of 
the  brain  and  spmal  enn.1,  which  he  attributcs  tu  the  aetiou  of  a  toxin. 
Cougestiou,  inllamuiation^and  luemorrhages  are  \eTy  rare,  and  if  present  are 
probably  aceidental  nr  secondary.  The  brain  tissue,  as  Bhown  by  Arndt  aud 
Kothnagel,  Ls  ratber  ana*mie  than  hvpenviuic. 

£TiOLO(iY. — Little  if  anv  advance  htm  ^^een  made  in  uur  knowledge  of  the 
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patholog}'  of  sunstroke  since  Dr.  H.  C.  Wood  wrote  in  1872.  Tho  tb 
which  have  been  ad\Tmce(l  on  the  Bulijeot  inaj  l»e  uLisseil  as  dyn 
cliemical,  toxic,  and  uucrobic.  The  djaamic  theory  wlnch  Wood  mJv 
recojjiiises  that  the  uniform  temperature  of  the  animal  IkkIv  is  uiaintatn 
hy  fin  adju.stiuent  uf  the  haUince  betvceen  heat  produci.ion  or  reception  a^L 
hent  dispersion — thermogcnesis  and  thcnnoIyHis,  and  the  nervoiia  -*^7-^t^| 
general  or  special,  is  tlie  a]<euL  of  adjuHtment— thermotaxis.  H^perpvrraH 
maj  result  from  increased  thermogenesis,  impaired  thermoljais,  or  deraaged 
thermotaxis,  or  from  a  comlnnation  of  these.  Healthv  subjects  have  a  hagh 
power  of  adaptation  to  grejit  lieat,  but  this  power  may  uudergo  strain  and 
fatigue,  and  the  th(.'niiotaxic  mecliunism  thus  get  ouL  of  gear.  The  theorr 
ubtuins  8up]xjrt  from  the  fact  that  thoae  ccmditions  vbich  produce  suj 
tihilitv  of  the  \iibaerable  minoritv  are  preciselj  such  as  increase  produci 
inii»ir  dispersion.and  derange  the  nervous  l>alance;  also  from  the  ijiip* 
p<iwer  of  resistance  estalilished  hy  one  attaek.  The  chemiral  tl»eory  jmi 
lateH  a  ohange  iu  the  eomjtositiou  and  Htructure  of  the  solids  and  thiTi 
more  e-speciallv  of  nervous  tissue,  wrought  by  heat.  No  org-anic  or  strne tmal 
ohange  has  l>een  demoustrated  with  the  exception  of  che  aeidity  and  c« 
Uon  of  myosin  of  muacles,  the  antemortem  occurrence  of  whicli  is  ht 
be  rare. 

The  toxic  theory  which  is  exj>ounded  by  Maclean  assumes  an  alterafl 
iu  uutritiou.  metabolism,  and  excretion.  produced  by  therinic  intlu* 
\vLich  loads  the  Itlood  with  poisouons  \Viiste  prmiucts  to  the  operation 
\vhieh  lliB  hy]terpyrexia  is  due.  No  doubt  bnmoural  impuriticH  are  pro- 
dueed  in  thermio  and  other  fevers,  but  they  are  obviou8ly  of  secoudarv 
rather  thau  primary  origin.  Experience  and  experiment  indicate 
aoand  subjects  may.  under  sutficient  provocation.  undergo  the  wor8t  fc 
of  hetit  atUick  without  warning  or  antecedent  ill  hejilth.  The  uiicn 
theorv  advanced  by  Sambon,  in  the  al>sence  of  diaooverj  of  any  special 
micro-organism  ov  toxin,  is  grounded  chieHy  on  a  priori  a^ssuniptirjuH  aml 
other  logital  argumenta.  Oeograpiiicid  limitationa,  speciiic  phenona* 
lesions,  and  8equeke,  are  held  to  indicate  special  causation;  and  comj^ai 
with  fevers  of  microbit-,  origin  presenting  h3'perpyrexia  to  justiTv  an  assui 
tion  df  similar  production.  The  theory  is  not  supported  by  poaitive  facts,  nnd 
is  iniprobable  (9).  Tlie  dvnamie  theorv  as  al>ly  developed  liv  Wood  is  uioKt 
consifltent  \vith  our  kuowledgj  of  the  circumatanccs  and  ]>heuomena  of  suu- 
stroke.  Eveu  if  a  toxic  condition  of  lAomi  were  demoustrated  as  a  primarv 
faetor  jfreceding  the  unset  of  serious  sviiiptoiiiH,  its  ojieratitm  \vould  stili 
governed  by  the  agencies  and  pi>x;e8se8  .\vhJcli  produce  su])erheating  <>f 
blood,  and  it  is  qiiite  certain  tnat  this  superheating  can  )>e  caused  iu 
men  and  animak  by  lieat  alone. 

DiAr.Nosis. — Soiiu^  dillieuitv  niav  be  experienced  in  deciiliug  \vheth( 
patieiit  who  lias  b.:'uu  tbund  nuoousoioiis  after  ex|K)6iire  to  lieat  is  Kviffei 
trom  tlie  effeets  of  hoatstroke  or  from  hjemorrhagie  ai.>oplexy,  or  from   tJie 
resulta  of  alcoIioHc  iutoxic;ation  or  uarcotic  poisoning.     Perha^ts,  stili  furtl 
to  t^oinplicftte  mattera,  more  tlmn  one  of  these  factors  Tnay  he  in  opera tM 
The  hyy>er]>yrexia  is,  uuder  theae  circumstances,  the  key  to  the  diagm 
Ureater  ditbcultv  may*l»e  experieuced  m  distinguishing  heat  fever  froi 
pernicioiis  attaek  of  mahirial  fever  or  hypeqiyretic  forms  of  eruptive  aiU 
other   tevors.      It  nliould  ahvavR  be  borne  in   miml   that  i)er84>ns  Hufterim^ 
from  pyrexia  of  any  kintl  are  not  immiine  to  heat  infiuences,  on  tlie  coflj 
trary,  are  specially  avisceptible  of  these ;  so  that  cases  originally  of  sonlH 
other  fever  mav  turn  iuto  heat  fever.     The  historv  of  the  caae  is  a  valuable 
aid  to  diagnosis — more  especially  in  suq)ected  uudarious  attacks— and  the 
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obaervation  in  these  of  some  indicntioa  of  periodicitv,  the  discoverj  of  plas- 
motlia  in  the  blotMl,  and  the  eHect,  if  an}',  t*ollu\ving  the  luluiiniatration  uf 
c[uinine.  should  dear  tht?  iBaue.  Lonvalnive  phenoniena  iu  thermic  tever 
nmy  SM^gest  cerehro-9])ina1  meningilU,  but  careful  inquiry  as  regards  onset, 
exnminution  of  the  putient,  and  »Uidj  of  the  avmptoms,  ahould  dispel 
duuht. 

pRotiNOBie. — Tht^  luort ilitv  of  hoat  sliook  is  luucli  Io\ver  thau  uf  hcjit 
fever.  In  the  Europ-an  armv  of  ludiji  cuhos  are  rej^istered  under  the  IikriU 
of  BunHtrok:',  hMitwtroke,  and  heat  apopIexy,  the  t\vo  former  terras  indicatiiig 
roughlv  httit  &hock.  and  the  latter  heat  fever.  The  cose  mortalitv  is  9  and 
25  n^pectivul}'.  Proguosia  tiirnB  on  the  previous  health  of  the  ^tatient,  the 
«everity  nf  the  noxa,  and  the  gravily  of  the  syniiitonis.  Profound  uncon- 
sciouaueašt.  ul>8ence  of  reflexes,  convulsive  plienoniena,  unvieldin^  hvper- 
j»yn?xia,  und  jjfnivelv  emhjirnmseci  hreathing,  nn*.  IhuI  KJgnM;  hnl  re«;overy 
Bometiiiips  takejt  pliiee  iu  verv  des)N*nite  caaeH,  and  nfUir  iuany  davH*  liover- 
ing  on  the  hrink  of  deuth,  and  thift  justitiea  ]>er8nttent  etfort  and  some 
meosure  of  hope  in  the  moHt  anpromining  plight. 

I  PuoriiVLA.vis. — Iloicial  accUmatization  ia  a  long  procesa  of  phy8iok>gical 
ftdaptation  tjikin^'  plač:*  from  geueration  to  genemtiou  under  the  I)arwinian 
Liw  uf  the  Hurviviil  of  the  Httest.  Tlie  Ijnhits  of  tlie  aocliniatized  are  an 
oitteonie  of  th«  oj)eration  of  this  law.  and  lend  themsclves  to  jnuotictil 
J»ygieue.  The  n»ost  noteworthy  are  imiolence  and  apathv,  fatalisin,  und  a 
^slavish  adherence  to  cuhIoui  and  routine — botokening  an  instiuctive  avoid- 
|anci  of  work  and  worry;  a  siuiple  dietary,  eonaisting  niostlv  of  graina, 
pulses.  vegetaldes,  and  fruits.  with  eimring  consumption  of  Hsh  and  tie&h ; 
t*'mj>erancx' :  light,  loos.',  and  fH.irouH  elothing;  head  prott»ation  h\  means  of 
turbiiuH,  uud>rella9,  wet  clotha,  thick  len  ves,  et^e. ;  early  rising;  work  in  the 
w>oler  [tarts  of  the  dav,  and  rtj.st  or  sli  ep  tlurin^'  the  holter;  fn^pient  balli- 
ing;  shumi>ooing  and  oiliug  of  the  skin ;  living  iu  tInckJv  thutcljed  and 
ehaded  housefs,  and  »leeping  in  the  open.  Many  of  these  habits  are  worthy 
of  imitJition  hy  |»er8onR  entering  on  a  tropical  resideneo.  When  conijielled 
to  muke  unnstial  oHVtrtH,  mauv  nacives  of  hot  countrics  resort  to  opinni  and 
other  nerviue  eahnutivea.  In  aM«ociaU?<l  life  in  the  ti*opio8,  the  utmost  pains 
sliould  Ite  taken  to  avoid  cro\vding  and  ])roniote  cleanUnews  of  Imbitiitions 
and  their  surronndings.  Pure  air  and  plenty  of  it  i«  a  prime  desitleratuni. 
Houik*8  and  tents  should  be  located  in  high.  dry,  and  airy  places.nnd  ruvines. 
fS\vaiup9,  and  jungle  avoided.  Living  and  sleeping  ]dar.ia  Kliotdd  be  as 
thoronghiv  ventilated  a>«  possilils  and  punkalis,  tberniantidotes,  and  titti^ 
used.  Soldiers  nhould  lie  uiaR^hed  in  the  cmil  of  the  moruing,  in  open  order, 
witli  frtMjuent  haits  for  rent  and  n^freshinent.  Thnv  should  l»e  as  lightly 
eltitlied  and  erpiippL-d  as  poHsible,  and  allo\veil  to  fR'e  the.ir  nraks  and  chests 
of  ali  eontitrielions.  Tea  or  colVee.  with  a  biseuit,  should  In.^  given  Itefore 
stArting,  and  the  hhfMti  (wat^r  earrier)  kept  in  cbise  attendanee  t<«  »upplv 
drinkiug  water  and  douche«  if  rerjnired.  The  siek  aud  wejtkly  shi^dd  be 
carried  in  \\vll-c,ovenMl  uaggons,  an*i  those  ahowing  signs  of  exluinstion 
carefullv  att^^nded  to.  lns|i««'tions  sliould  l»e  lield  before  starting  to 
eliniinute  those  not  tit  to  travel  ou  foot  or  honte.  Horses  and  cattle  are 
also  liable  to  suher  from  excessive  heat  if  combined  with  fatiguo,  and 
i«quire  attention  aa  well  as  the  men. 

Personal  prophylaxi;<  de|)ends  on  avoidancc  of  thoseinHuenccsand  babits 
which  liave  l>eeu  indicated  under  the  hcad  of  causation,  as  predis^^osiug  to 
and  aiding  the  noxious  rffeets  of  high  t^^nuierature.  Expu8un*  tt»  great 
heat,  šolar,  atmospheric.  or  artifieial  should  l>e  rendered  as  rare  and  brief 
as  poHsible.     If  symptoms  arise  in  consequence  of  hahitual  or  oocaoional 
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exp(>Bure,  sucli  as  headache,  giddinesa,  lassitude,  ale£!ple88ne.<ts.  and  irrita^ilil 
of  tem|>er.  pronipt  change  to  sea  ur  the  hilla,  or  to  a  UMuiKjratf  latitvide 
udvisjilile.  Diirin^  HXpoHurH  Ui  the  Bun  Lhe  limd  and  8piue  shovild 
8pecially  protected.  A  great  varietv  of  hats  aiid  helmoLs  ha8  l»cen  inv<?nl 
and  used,  but  for  jightness  and  efficienc}'  the  pith  Iitltuft  or  ^oia  /o/n 
probablv  the  l>ettt.  A  white  cotton  eover  is  useful,  a  pv^ri  with  fall  ovi 
the  nape  is  ofti*n  addi-d,  a  ventiLiting  tslmtnber  and  ajH^rture  are  advis^M 
and  the  riui  should  exteud  well  (iver  furehead.  temples,  and  nape  of  neu! 
A  little  cotton  woul  or  a  larj^e  iresh  leaf  plaoed  in  the  crown  is  recominend< 
In  A'ie\v  of  the  ^»»ssible  oj>eration  of  X-ray3  it  bas  Wn  projkoseil  to  iusert 
thin  nietallic  lining  in  the  helmet;  but  some  ex]>eriment8  made  by  Maj< 
Dick.  R.A.M.C.  at  Netle\'  indicate  that  nietallic  foil,  even  wbeu  doubled 
quatlrupled,  does  not  arrest  the«e  ray8  materially,  the  nuuitter  <:)f  the  helmi 
on  the  opposite  side  V>einjjr  sharplj  photograplied  through  it. 

The  Hpine  shoukl  l>e  proteeted  by  a  plattf  of  soio  or  a  pie«e  of  cot 
quilting  whicli  can  be  sevvu  into  the  coat.  Clotliing  shoulči  lx?  li^ht 
loose.  Cottiin  is  prolmbly  the  liest  material  for  outer  ganneiits,  aud  whil 
tlie  l>est  colour,  but  some  preferjut«,  orsilk,  or  flanneL  The  underclothii 
should  1x2  woollen,  or  a  misturt^  of  Bilk  and  wooI,  tliin  and  cellular.  CIoth< 
sbouhi  \ye  changed  at*  often  as  tbey  get  soaked,  and  the  skin  rubhed  di 
"  (roggles"  are  u.seful  to  prevent  glare  and  the  })ossible  L'ntry  of  harmfii 
ray8  through  the  vjes,  Food  should  be  light  and  non-sliiuulatini;.  ai 
alcobol  taken  vevv  spariuglv  if  at  alL  Thirst  should  l>e  liberally  natistif 
with  uooled  or  iced  \valer,  or  aeratfd  drinka;  tea  ia  safe  and  refreahini 
Pliy8ie-iil  fatigue  and  luental  \vorry  sliould  be  e8cliewed,  and  ali  inHuent 
avoided  which  tend  to  depress  tlie  bealth  or  spirits.  Sleep  is  of 
iinportimce,  and  ali  arrangementa  and  exi)e<iients  couducive  t^  it  shovdd  h 
ailopted.  Mn<ioi*ate  exercise  is  bcueBeial^  and  should  be  taken  in  the  e^irU 
ujuruiiig  (jr  Litc^  i'vening.  Violent  exen'iHo  is  dangerous.  Rathing  ia 
invariable  ilaily  habit  in  the  tropies.  Cold  or  chiUed  water  is  generaj 
used,  but  uuder  sume  circumstances  mar  be  ri8ky.  A  tepid  bath  after  sevej 
exertion  ia  more  »ife  and  sootbiug.  It  is  important  to  guard  again.st  coi 
stipation  of  the  btnvfls,  antl  pnnnote  the  free  action  of  skin  aud  kidne'^ 
Late  hoiii-H  sliould  ]*e  avoided,  aiul  wurk  after  diniier  is  apt  to  iuterfore  \Ti( 
sleep.  Auy  fever,  malarious  or  other,  sboidd  l>e  promptly  attended  to  and 
carefully  vvHtched.  Witti  good  heallh  and  čare  tropical  heat,  even  of  laj 
degree,  need  not  be  feared,  esjieeijillv  if  dry. 

TUEATMENT. — ( 1 )  O/  H*  al  ShvcL — PerspuH  sn tfering  from  lieat  exliausti< 
or  Byucope  aliould  be  proiuptly  reuioveil  to  the  eoolest,  airiost.  and  b 
shaded  pLice  availalvle,  and  laid  in  the  recianbent  position  \vith  the  \m 
Iow;  clothing  shmdd  be  loosened,  nefkties,  rollars,  Vtelts.  et-o.,  reiuoved, 
Kiuart  drmehini;  of  lieatl  and  chest  resnrteti  to.  Should  fainting  eoutini« 
auHuoma  inbalatiuiiH  iiiav  l^e  empluyod,  a  little  brandv  aud  \vater  admin- 
istered  by  uiontb  or  rectum,  or  a  bvprKlerniic  injection  of  ether  given. 
Flieking  with  >vet  towels  and  the  application  of  brandy  or  uiustard  U 
the  ]irii'eordinm  are  sometinies  neeessjirv,  aud  in  obstinate  ea^es  artificii 
respiration  may  have  to  l)e  used  and  eimtinued  until  the  breatliingiiupirov« 
and  eonsoiousuess  returns,  The  jiulsf  aud  temperature  aliould  be  eare! 
watehed,  and  siibserpient  ex|M»snr*':  and  e^ertioii  should  beabsolutelv  avoid< 
in  thesG  eases,  even  \vhen  rupid  restoratiou  takus  pliice.  In  cases  of  suddc 
and  suiideDly  fatal  seizures  eaused  l)y  acute  direet  ex]tosiire,  as  in  the  981 
Ket^iinent  in  China  and  the  :ioth  Sikh?  nt  Dargai,  no  tinie 
opiHirtuiiily  is  given  for  treatnient.  If  coagulation  of  eardiac  inyoau 
huH   occurred  treatment  Js   obviouftlv  hopeless:    but  as  long  as    theri* 
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iinj   iruliuiitiua  of  life  no  čase   uf  BiinHlroke   uhoiild    L>e  tle8|»uiru(l  ut'  or 

abauUoiied. 

{*S)  OJ  Hcat  FtvcT, — Reduction  of  U5m[»eniture  is  tlie  cardinal  imiicutiun 
of  treiitmunt  in  therniie  fever.  The  preoaiitioiis  Jis  regani«  aluuie,  [»oature, 
aud  clothiug  above  nuled  Bhould  b«  proiupiiy  udopte*!.  The  ujtplicntiun  of 
cold  to  the  surface  by  meaiis  of  doucinng.  sprrtyiu»^,  packing.  ImUih,  ii:e  Uiga, 
towel8  wruii;Lt  *^^it  of  ic'4?d  waler.  ctc,  should  be  iinmcdiate.  ertective.  and  sus- 
Uin<?<l  Tlie  iheriuometer  should  l>e  frec|ueDtly  used,  and  wheu  a  reduction 
of  biMlv  tenn>crature  «>f  4  or  fi '  F.  Im.s  t.iken  plače  tliecold  treatuieul  nhould 
be  HUBi>cuded  or  vvatched.  If  urgeut  cerebral  8y tnptouis  are  [»reseuL  a  turifen- 
tiae  eiitiiua  is  iudicated.  Ualoading  the  l>awtds  \&  adviaable  in  ull  ctises,  and 
cold  eueniata  assist  in  reducing  temperature.  In  protracted  cjises  rectal 
aliinentation  niav  liave  to  l)e  einployod.  The  use  of  autipyretic8  is  not 
advisable  ou  accijunl  of  their  depresaing  eflect.  A  inoilenite  VL-ne-stjction 
ntay  1>e  tried  iu  ca^tes  of  diiattid  nght  heart  aud  euiljarrassmeuL  due  to  dis- 
ti^nded  venous  trunka.  Souie  phy8icianH  advise  the  aduiiuintratiou  of 
(juiniue  as  a  routine  practice.  If  there  ia  any  suepiciou  of  lualaria,  <punine 
should  be  given  in  decided  doses  and  rej)eateiiiy,preferahly  by  suln-utaneous 
or  iutenuuseular  injection.  Digitalis  ia  recomnieuded  by  Chaudler,  forty 
uiituTiia  'if  the  tincture  hypoderini(mlly.  PilrKjaq>in  has  beeu  injected  in 
ordcr  10  induce  8\veaiing  when  the  skin  is  drv.  Cautious  chlorofonu  aud 
ether  inhalations  are  the  bost  ukuluk  of  inodrratingn^uvulsious  and  spti.snis. 
Morpliia  aud  atmpiti  have  beeu  injected  in  sniall  doses  for  the  sanie  pur- 
pose.  Prolou^ed  i:hange  to  aco<jl  cliuiate  is  iuii)erative  in  cases  of  severe 
sunstroke.  The  8equelu*  of  sunstroke  are  best  treated  l>y  rest,  regimeu,  and 
climate.  Couiiter-irritation,  massage,  aud  iodide  of  pocasaium  are  useful 
wheQ  syiuploms  iudieate  ehrouie  uieuingitis. 
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SuPPURATiON  18  tlu'  term  applieil  I*j  u  pru-i-s«  indu(.'ed  by  the  introiiiiclion 
intii  a  tiving  tisttue  uf  au  e^tiiuMJc  eXL'itant,  whi<.;h  niiiM\s  al  itts  site  a 
collection  of  serum  and  liviug  leucocytes  moet  of  which  il  kilU  together 
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with  the  tissues  involved  as  a  ilirect  or  iiidirect  result  of  its  action.  WheD 
these  phenouiena  are  ]»re8ent  suppiirjition  may  l>e  said  to  hiive  occurred. 
aud  the  Huid  vvliich  coUects  in  the  centre  ot'  their  area  o(  operation  is 
calleil  "  pUR."  Suppuralion  i«  u  reLitive  U*rm ;  ihere  are  luicrnsetipic  con- 
<lition.s  in  wluch  some  ohservers  vvould  denv  its  existeuce,  Imt  ali  agree  thnt 
Buppuralioii  iias  c»ccurred  where  pus  is  visilile. 

It  nuist  W  strictlv  Inirne  in  inind  timt  in  the  eariv  stages  of  Riipptim- 
tion,  even  ti  t'e\v  hours  alter  infection.  the  cellular  eoiistituents  uf  \>uii  art* 
uoniplieuted  hy  a  pmliferatiMn  ol"  the  celiš  ot  llie  {»art,  and  uliich   therefore 
may  l;»e  derivejl  Trum  cnnectivp  tissne,  epithelial  tissue,  or  endttthelial  tiwue,, 
the  exact  variotv  depeuding  on  llie  sit-e  of  the  supi»uratinn.     It  is  necessarv 
to  recognise  lliat  tl»ere  are  other  cells  in  the  jius  heside.s  ]euei»cytes,  for 
two  reasons:  tirst,  hecaune  it  is  not  often  possiMe  to  demoiistrate  pii«  with- 
out  at  hiasL  »jnie  of  these  tiasue  cells;  and.  second,  liecause  the  jireseiic*^  of 
a  celi  iH  ahvHvs  an  important  feature  in  a  process.  the  exact  natiire  and' 
significanee  of  \vliich   is  not   thorou^lilv   unilcrstotML     Wheii   considering 
this  jKiint  it  18  wortliy  nf  rec^gnition  thut  anu-ha?iuic  uellu   inc'or]^w>rate- 
the  inicnj-organisins  of  infection ;  and  it  is  ditticult  to  excludo  these  cellsj 
in  defining  siippuration  \vhen  there  is  expennienlal  evidence  to  8how  that 
there  nmy   ho  8uch  a  cdndition  as  icM'4il   ininiunity,  ajMirt  froni    general 
inimunity. 

oiippuration  may  compHcAte  an  "  ulcer "  but  to  8ay  that  sup]>uratio] 
!imy  be  a  cause  of '*  ulceration  "  would  not  he  8trictly  accur.ite.      It  woald 
he  more  correct  to  suv  that  tlie  Siime  processea  whioh  end  in  auppuratioKLi 
iuay  terminate  in  an  ulcer^  the  surface  of  which  Hujipnrates.     SnjjpuratioM 
inay  occur  in  pre-exi8ting  cavitiep.  such  aj^  the  pleui-al,  ]ientoiieal,  mcnin- 
geal.  Hynovial,  and  endocardial  cavities,  in   hiirsiil  .mics,  and  Uiauv   bom 
sinusea :  \vhen  it  oceura  in  a  cavity  of  its  o\vu  proviKuition  the  dLsease 
called  •' aVi3ces8.*'     8n]tpuration' niay  complicatc  (ither  nn)rbid    conditioDi 
sucli  tm  }>i!iary,  renal,  and  vesical  cjilculut^,  and  ulceralion  of  mulignanl 
disease,  when  it  muBt  t>e  h>oked  u{m)u  as  the  cumplication  of  iufectioi 
aud  iint  aH  a  aign  of  these  dJBeases. 

"VVheaner    suppuration    (»ccurs    it    may    l>e    "  aeute "   "  sul>acute."    m 
"  (thntnit'.."     An  ufute  .supjniratiun  niav   t)e  said   l.o  he  ]»reHent  vvhea   th< 
procesH  is  njatuiv  in  ahout  seven  to  fourteen  dayfl ;  a  chronic  &upjniratioi 
i'equires    froui    one   nionth   to   sevei-al    montha    to    mature;    a    euLmcute' 
HUppuration  occvipien  an  iutermediate  tirne  in  developiug.     It  mav  be  well 
tu  HtJite  hero  that   tlicsu  terni.s  survive  from  a  past  era  in  am-gerj,  when 
kno\vledge  conueining  the  etiologv  of  the  disease  did  not  extend  lievond 
the  liuiits  of  eliiiiual  uhservation  at  the  tirne;  thesie  terms  were  chosen  to 
indiuate    tiie    leiigth   of   tituf   herinv   the  pnK.'eB«   oi'  suppnratiou     tteeame. 
luiinifost,  iiTid  at  the  same  time,  l*y  iujiilicatinii.  the  inten8ity  of  the  disea^^t 
The  easuiilial  dilft-rence,  Imuever,  ltetween  one  suppuration  aud  aiiother 
nnt  a  fpiestion  of  tiuie  and  intensity,  but  one  of  cause.     It  is  now  wei 
estaldislied  that  the  conditions  to  \vhich  each  of  these  terma  Rpply  bave 
VHvietv  of  causea 

Suppuration  can  l»e  cauKed  l>y  iiianv  dihercnL  kinds  of  micro-organism! 
Snjtpurations  mav  differ  froni  one  another  t.'liincally — they  may  he  acuteJ 
Bubacute,  or  even  chronic — and  vet  Ih?  causcd  by  tlie  same  micro-organisiuJ 
or  they  may  resemblo  eacli  *>ther  clinical]y  aithough  provoked  hy  ditTereiil 
kiuds  of  micro-orgariiBnis,  ejinset|uently   a   diagnosis  of  "snpjmration  ' 
"  abscess "  \vith    no   allusion    to   the   caustil    micro-organism  convt;yx   ai 
iuadequate  conception  oi'  tlie  precise  nature  of  the  iiuilady ;  this  is  moi 
obvious  w]ten   it  is  realised  that  it  can  be  determiueii  that  suppuratioi 
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ifi  due  to  ataphyloc<iccu6  pvogenes  auieus.  ur  bacillus  typhi,  or  bacillus 
malici,  and  ao  torth.  Such  u  preciKe  diaguuMlH  Iulh  a  markfd  iullueuoe  on 
the  troatinunt  and  prognosia;  hence  the  cause  ot'  the  suppuration  is  aii 
esaeutial  reiitiire  of  the  dia^iosis,  luid  a  liaoteriolofi^ical  exaiuiuutiou  is  un 
indi>*pi'nsiiMe  jmrt  ot*  the  evitleuce  upoii  wliiuli  ihe  diaguosis  is  esuMislied. 
Fnim  tlH's«  oWrvutiou3  it  can  l>e  se^n  that  the  nomenclaturo  <>!'  suppura- 
ti(»n  haa  not  advancoil  8iniultaue<iiisly  uith  iucTOOHtnl  knowl»HlyL*  ot'  the 
HuhjecL  Douhtless  in  future  llie  name  ol'  overy  KUiipurati<»n  wiil  in  some 
w«y  \)e  connected  wit]i  th«  micn»-or>;ani8m  ur  micru-or;jauisni«  hy  \vhofie 
action  it  is  cuuhchI;  in  this  way  wiLl  l«o  sug^(est4?d  the  changes  in  ]>ru]Lfro8tt 
liesidos  the  local  lestou. — changeH  \vithout  which  Hiippnration  itsell  \voiild 
liruhalilv  \te  imiKiaKihh',  und  \vithout  wliivli  the  uiere  lilninitiim  oi'  the  pus 
\viiuld  l»e  ul"  no  avail  to  nt  op  tla«  dinojii«'. 

Kix:her  and  Tavel  have  Huggested  tlie  terms  '*  Mtaphyloniyc<>sis "  nml 
"  streptomyctJHi8  "  for  intective  pr<>ce««es  due  to  staphvlococci  and  Htivptci- 
cofui  reH|»ectivoly,  and  foreij^n  HUthoru  HCM?in  to  have  acoppted  the  titleft. 
Perimps  it  %voiikl  Ite  niure  precise  tu  term  the  HUpimrationB  due  to  these 
micro-orgnuisnis  "stai>hylopyo8i8"  and  *'8treptoi»ytf«i8."  It  is.  howover. 
vpry  diflicult  lo  ai»ply  to  tlit?  nmuy  hvhrid  tcruis  hy  uliioh  tliP  diflerent 
niiuni-organiHnis  liave  gnuluallv  ln^-come  known  a  method  ot'  noinoiudaMitv 
elaUmited  un  tid«  princi|ile ;  the  old  m>nienclature  \vill  therelore  Ite  retiiine<l 
in  thi«  article.  Tlie  uld  nanies  j^^aven  to  the  varieties  of  suppuration  when 
looked  at  in  a  uew  li^jiht  are  not  without  their  Viacteriological  Higuiticanc^.*, 
Tur  it  will  Ik>  se<.M»  that  the  nncro-organism«  uliich  are  tlie  cAusal  agents  ol" 
uent'e  uhw.'ej«H  aiv  onlv  in  cxceptiuiml  eiiw^a  the  canst*  ol"  chronic  ahsce.sH  and 
vice  vrrjid, 

Etiolo<iv. — Suppuration  can  occur  only  as  a  result  of  an  ext«rnal  cauee 
accidentallv  or  iutentionallv  introdnced  intu  the  tisHuea  oi'  a  living  !»piug. 
The  cxcitAnt  niay  I«  living  ur  lifelests.  Although  it  i«  nece.HBary  tu  refer  l« 
lifelettti  excitantH,  the  reader  muHt  approciate  the  lact  tliat  it  ia  with  living 
excitiints  alone  he  will  liave  to  deal  wheu  tixMting  a  typical  nmlady.  To 
provoke  any  form  ot*  suppuration  hy  means  uf  a  lil*eleK.'^  agent  recjuires 
carefnl  and  elalK>rate  preliniinarv  itreeAUtioiis, — jtreciintions  uC  a  tduiracter 
titt  detinite  and  esuential  tlutt  they  render  su|ipuratiun  trum  thi»  causi'  one 
of  the  rarest  event«  in  praetiee ;  to  i-eeuKuitte  tlie  ptJWKiliility  of  its  uecurrenee 
is  neces«ary.  hut  l»eyund  that  the  conditiuu  ueetl  only  l>e  regarded  as  au 
interosting  lul>umt4iry  exi»enment.  There  ia  no  evidence  to  Hhft\v  that 
alterations  in  the  hiologirul  eonditions  uf  aniinalK  \vill  predi^jnise  to 
j*ujniuraliun  indiiced  l'y  lifflew*  agents.  It  \vill  clear  matter)^  tirst  lu 
enuinerale  llie  lifeless  excitaMls  of  su]>puration  ;  protninent  antungst  the«* 
are  dead  uiicru-organiHnis*.  pn^jucus  of  niicro-organisuis,  crotun  uil.  ]tyrugallie 
acid.  cautharides.  earltulic  acid,  turpentine,  anil  ahrin ;  nune  of  thest*  agenLs 
are  cApahle  ol  nmltiplieAtiuu  in  the  IiIihm]  rir  tiMsuei«  of  the  lHxly. 

Prouiinent  among  the  micro-urganisniH  that  occasion  acufr  suppurtition 
urr  the  following : — 

Staphylococcufl  pyogeneH  aureui*. 
„         al]>uH. 
„  M        citreu8. 

„  cereus  alhua. 

tla  v  Uit. 
SiropitKoccus  pvogenes. 
liacillui«  culi  commnnif. 
py(»cyaneiw. 
uialleL 
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Bacillkifl  tjphi. 

Diplococcufl  piipumonij^.. 
Microcijccus  ^njnorrhcEfe. 
tetrageutifi. 
Diicrey'fl  iMicillii«  of  ?n>tt  sore* 

The  most  eommou  of  these  are  staphyIoco<x;i  and  tnuced  infection 
ste]i}iyliK'."»cci  and  streptocuccL     It  is  tjompamtivelv  rare  to  iitid  au  iicute 
suppunitkm  due  to  a  pure  infection  L>f  ntreptococciia  pvogene«,  anil  theUp 
ia    the    ftiit«!*'«    ol>»i'rvatiou,  the   ^^uppurution   haa    uftuaUy    oi^curi^d 
Ijmphatio  vessels  whicli  \vere  directlv  related  t€  an  area  nI"  ervsiijelaa 

Aminjg  the  micDi-orgiinifims  that  Otttviaion  chronic  supparaiion  ti 
almoHt  rMosUmt  excitant.  18  the  badlliis  tulierculosis;  iodeed,  chroniii  aiii 
jiuratiiJU  and  tiit>ert;iilf>us  snppurHtion  have  j^ecome  almost  syTioiiyiinj 
Irerina.  atni  tlii«  t<>o  despik^  the  Ikct  tlajit  tiiiicrciiluiis  Huppuration  so-Ciillod 
ia  niUier  a  prucess  of  degeiieratiun  tbau  a  tnie  suppuration.  SIowly  ibrm-^— 
ing  mippuratioB  cnn  also  be  iadiiced  by  cnispora  bovi»  (actii2utuycosig)gH 
bacilhis  mnllei,  baL-Ulua  t^^phi,  eU.'.  Some  recent  experiments  by  K<x:Ler^ 
and  othors  Bhow  thut  otJier  uiinro-organifirns,  ut^uallj  Ciipablc  <if  provoking 
Hcute  ur  ftiibacule  suppurutiun,  may  iii  certain  eirctiuistauees  caiise  @emi-^^| 
fjuiest^ent  CL>oditi€UH  tbat  tiaii  ouly  be  termed  ohronia  i^uppurationti.  ^1 

The  uikro-or^fani&LuH  \vliich  Ciiuso  »ubrtcatr  suppuration  are  imuallv 
thoae  of  acute  suppuration.  Oii  the  other  hand,  ix:casioually  a  virulent 
action  un  Lhe  part  of  a  luicro-oi^anisiii  of  chroaic  Rii[>piiraticin  leads  to  this 
c-otiditiou.  ^m 

OthtT  niicro-organisma  have  l>een  found  in  pus,  but  conviuciii^  pr<xif^| 
that  they  are  the  caiisal  agents  is  stili  wautEng.     To  this  categorv  lieluug 
ba^illiis  antliracis,  baLdIlus  ajdematus  maligni,  and  certain    hyphal    Ituigi, 
especiallj  varieties  of  aspergUliis  and  trichophyton. 

WlHchever  micro-organism  l>e  the  cause  of  anj  tjjie  of  suppuration  it 
uyunlly  ^^ama  eutrantie  by  meauB  of  a  nolution  of  continuitv  in  one  of  the 
lK>dy  Huifaues.  It  is  trne  Gurre  rubbed  vinilent  uooci  on  the  skin  (»f  his 
ann  and  productvl  foci  of  acut^  s^uppuratlon,  bul  there  iii  a  sstron^  prob* 
ability  that  in.  rubbing  he  niade  nupertiuial  W(ninds  uud  iin^cuJated  tlieni. 
The  Mize  of  the  wound  is  nt»t  of  fiuidutnental  inijMJrtauce,  Fatal  suppuration 
may  rccnr  bhrougli  the  infection  of  a  minute  wound,  and  c)nly  sJight 
aujjjmratioii  may  oc^ur  tbrough  the  iiifectii»n  of  a  lar^e  "vvound;  neverthe- 
IpHt*,  a  ^iLMtei-  degiee  of  infection  in  ILkelv  to  ocenr  in  a  hir^e  wtiuDd. 
Any  iijfectetl  article  tlmt  canse:^  a  wovind  may  al^o  infect  it,  or  a  -vvound 
iLiay  Ih?  mado  by  si  sterile  instruinent  and  afterwai"dpi  l>econie  iufected. 

ModiM-n  bacLerioIotrical  researcb  bas  uleailv  proved  that  one  and  the 
same  luioru-orgiinistiu  uuiy  pruduce  a  greiit  iiumber  of  niorbid  cf»uiiitious, 
benoe  it  luust  not  l*e  snpjMjHod  that  inoculation  by  any  of  the  above  inicro- 
orgnnisms  will  result  in  one  of  the  varietiea  of  siip]uiratiiin,  Suppuration 
is  prmhioed  auh  wbeu  several  factors  ai*e  su  adjusted  aa  to  induce  this 
result;  thiJse  niay  be  <:alli^d  the  "regukitiug  factors  of  infection,"  aml  caa 
\m  tlivided  into  t\vo  ^roups  :— 


1.  Thf^  particidifi  Kind  t\f  Mkm-organism. — Some  uf  thoae  enumerated 
are  uunx*  likL'ly  tn  unuse  HiippurHtion  tlian  others ;  for  instance,  as  alreadv 
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mentioned,  stftphjU^coocus  m  mt)re  likely  to  cauao  suppiiration  tlian  Htrepto- 

COOCUH. 

2.  Dose. — The  dose  of  those  micm-orgauiHuis  is  very  imporlaut  who8e 
virulGiice  iimy  be  said  U>  rcmain  lairlj  conntjint.  Allhuiigh  fltji]thyl*'ciK<:im 
pyi»*^'enL^H  aiirc«8  d«»»8  vury  in  virulonfc,  it  is  |)t»rha]»s  the  nifist  conslniit  of 
ali  tln»  Twii;ri»-i»r^aiiisins  that  (uiuw'  aeiite  Kuppmation.  Mr.  VVatstni  ('hevno 
lia.-^  doiiimit^tnited  that  2ri0,000.000  are  retjuired  t»'  pnMluce  acute  nlistcss  in 
rabhitH.  ileriiiait  found  that  500,000.000  sUphvlococoi  produoe<l  aoute 
al>8ces8  in  rahhit«,  and  50,000,000  pr(3dueed  the  same  result  in  dogs.  It  Ih« 
however.  highly  probahlc  that  tl>esc  figunw  aro  vci*y  exceHHivc  in  tho  caao 
i>l"  man,  wh<»  »eeius  more  susceptible  to  ihia  uiicru-organi^m  than  the  lower 
aninmlK 

.'V  Viruhiitr. — Tlie  viriilenoe  nf  h  micro-orgtinisni  ia  a  more  iiu]K>rtnat 
f;w'!or  than  1  h<*  »lose  \vlH»n  llie  viralence  i.s  suhjw*t  to  jT7-(iut  variation  in  dOjLO*'^- 
It  haa  l»een  demonatrate*i  hy  Marniorek  and  Dr.  W.  IJullot^h  that  a  culture 
of  HtrepttK;occU8  pyogene»  admintsl^Bred  in  a  dose  of  2  c.c.  caiised  death  in 
forty-ei^ht  hours.  and  tliat  hy  increasin«;:  the  vindence  of  tlie  same  culture 
a  dose  of  lialf  a  niillionth  of  a  c.c.  cauHi^d  dcath  in  KOven  hotirs. 

4.  Mfthud  of  [noculittion. — If  the  micro-organism  l>t'  dejMisited  in  niasses. 
iu  aclinn  is  more  sure  t"  Ica«l  to  suppuration  ilian  if  it  I>e  injeftt?d  in  fino 
emulsiiin  in  a  lar^'r  qnantity  of  iluiti.  The  \vriter  ha»  not  seen  many  cjuscs 
of  pyn'mia,  hut  the  luajoritv  wero  admittcd  into  hnspitiil  \vith  pua  in  une 
or  more  }daces,  and  a>denmtoua  painful  })oiutH  in  other  parta  which  aub- 
KequontIy  «upi)ural^d,  and  it  wa8  uncommon  for  a  fresli  undiscovered 
H|MJi  tij  boconie  a  ftK-iiH  nf  niipptiratiou.  If  tliis  is  a  correct  and  a  common 
obs«Tvatiiin,  it  \vould  ajniear  that  the  foci  of  most  Huhseqtjent  site«  of 
Huppiiration  are  in(x;ubite<l  early  in  the  disease,  in  fact  iKjs«ibIy  at  the 
tinie  of  priniary  infection.  The  blood  tu'  Iympli  strejim-s  may  have  been 
the  (,<jm))in©d  or  8oHtary  jiaths  of  a  general  priniarv  iufection  rather  than 
tho  path8  by  which  a  local  infection  It^uime  dinseminated  and  produced 
Ke(.on<lary  leHions.  The  \vriter  has  never  bt.!on  ahio  to  induce  pya'mia  in 
animali?.  aud  therefore  caniiot  upouk  from  e.\|jerimental  evidence  ui^mdu  this 
jx>i»t,  biit  hi»  Udieves  llieie  ih  rejunni  to  »iippoKr  timt.  if  the  maKs  of  the 
raicro-organiHiUH  ino<'uIaU*»l  hiL^  l»oen  from  the  begiuning  localise^l  antl  not 
gonoraliAed.  8Uppuration  will  nnnain  local.  U]>on  tlii»  point  the  writer  haa 
recetttly  w)uj»ht  exjii»rimental  evidence,  and  althou^li  py{emia  ccaild  not  be 
induce^l,  it  waa  found  that  if  an  aniinal  were  kilied  tive  juinute«  after 
inoculatiiai  of  slMphyI«w:*<K'Oii.s  pyngi»nes  aureiirt  in  sutticient  df^se  to  caune 
ttniv  an  aeiite  harjil  sujipuration  in  a  fontrol  aninial.  oven  thcn  cocci  eould 
l»e  deiuKUHtnitetl  .sometimes  in  tlio  livrr  anil  .Honii.'timeM  in  the  spleeu  of  the 
kilied  annual.  Exi>erimentiii  eviilente  nf  llii«  kiud  re|>ejiteiUy  leti  one  to 
HtipjMise  that.  although  the  ma8»  of  tlio  injecte^i  micn>-organi8ms  caused  an 
acuto  suppnration  in  the  HultcutancouH  ti^tane  at  tho  site  of  inocnlation, 
niany  «if  tliem  l>eeame  j^enenilLsed  at  the  tinio  t»f  inje<?tion,  but  gavo  riso  to 
no  niorbid  aniitomical  cbanges,  TLis  fiict  will  )>e  further  alliided  to  iu 
dif4cuH8iiig  reoovery  from  suppuration. 

5.  NidiiH  or  Tissm  in  tt^hich  thr  Mitro-onjanUm  %*  tUiumUd.  —  Hi»ne, 
perioHteum,  Hubeutaneoua  tifutuc,  Heronn,  mucou8,  aud  svnovial  mumbranea 
are  common  »eat«  of  activity  for  the  micro-orgiiiiiHULs  of  Huppuration.  Some 
Tui<*nM>rganism>  do  not  nece88arily  find  a  nuitable  uiduH  in  aH  those  tiMuea. 

,        TiniH  niicnK.'»ct*u8  gonorrhoctc  doos  nol  act  un  Hkin  and  subcutaneoii«  tisHuea, 

but  it  i.H  mi»st  arti%e  on  the  mueouH  ntembnines  of  the  nnHhra,  conjnnctiva, 

and  oervix   uteri,  aud  it  ae-tn  slowly  on  Kynovial  aml  t«ronK  8iirla<'eK.     A 

I       ditfusing  aubcutaneouA  Ivmpliaugitis  often  clears  up,  leaving  foci  of  »uppura- 
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tion  finly  in  the  biiriMe  of  its  track  rburHU  Patell^e  and  the  hursa  over  tl» 
Ok-crannu  piocess  oi*  the  Ulua).  In  the  writer'ft  experience  the  lij***  nni! 
cheeks  are  Jissociated  with  fatal  iDfectioD  ac^ompaDieil  by  Lsalateii  chUhv 
tinns  of  pus  more  tbaii  anj  one  i^rt  of  the  bt>dy.  On  tJiree  Ciirt»fal  )>oatM 
mortern  exaininatior]s  hein;^  inade,  the  low*ir  lipa  and  lowt*r  parts  of  the^ 
eheek  were  mvolved  in  two  of  ihem,  and  the  face  and  lips  in  the  other  one. 
There  was  no  involvement  of  the  Tterv^oid  riexii3,  and  th«  aiuuaeH  of  Uu- 
skuU  were  fn^e  froiu  ".lisease;  the  ljni}>hatic  gkiids  in  the  ueck  Nvcrv  m- 
volved  and  fiontfiined  inany  micro-oriranisma.  Streptococei  existed  in  one 
ease.  Tiie  very  vasouliirit)'  uf  the  part  may  be  the  e&sential  tactor  in  U»t' 
oause  of  tlie  dauger  of  this  site  of  iufection,  The  e:sudatioij  of  Hnul  nmi 
etnigration  of  leacocjtes  maj  be  so  large  in  amount  anil  of  aiudi  nipi«! 
occumulation  that  the  capilhiries  tkH_'ome  eompressed  hy  theiu,  and  hftit-e 
the  trouhla  llkTn-inf^anisruH  nf  Kujipuralion  tind  uiicuugeuial  soil  in  liitii. 
nailH.  cartilage.  tihmiiB  tisHUe.  eifctile  tisfiut?,  and  iirterial  ti»lM>8  (i?xcepting 
amnir/sms),  VVith  regurd  to  blond  iiB  a  sfn\,  it  may  lie  said  that  the  infec 
tion  ts  lucjre  iij\ely  to  give  rise*  U*  tlirotnUisis  than  tlm  thrunibus  t<*  providi^^ 
the  HfJil  fur  iiifwtion* 

G.  Purllti  f*r  Miit:ttirt  of  iH/edion. — The  action  of  eome  luicro-orgaois 
ia  more  detrimeutal  to  tht^  li08t  in  the  presence  of  others ;  for  inataoce, 
atreptocnocus  pyogeuee  is  more  active  if  the  bacillus  prodigiosus  be  present. 
and  the  l>acillus  tetjiniis  is  more  potsouaue  when  accompaiiied  hy  a  uiixtupL* 
of  infection, 

7.  IHsscminatioit. — This  is  a  complicated  question,  but  the  pi-ocess  is 
mainly  facilitated  when  the  niicro-organism  giing  jicceea  to  pi:e-exi5liog 
chauneU,  such  aa  the  blood  nnd  Ivmph  atr^anm,  sheaths  of  teiidons,  an^J 
oumtnuaicatiui;  syn(.ivial  cavities.  Dieseminutiou  is  liniited  or  retarded  by 
the  anatoitiical  relati<tns  of  the  site  of  inuculatioD,  if  that  Vie  cirt^umscribed 
by  \)\mm  or  aponeiiro^is  or  bone.  The  m(>ti]ity  and  fiagellatiou  of  liiitn*- 
organisms  probaMv  Iiave  notliing  mucIi  to  do  with  disBeniiuation. 
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B>  Factors  conufcM  zt*ith  the  ffosf 

1.  Sttscrptibilit}/  to  iDfection  by  the  micro-organisms  of  suppuration  is 
relativL\  Two  hosts  in  a])parently  sound  heulth  are  uot  neceesarily  e<^jualh" 
fiuacepiihle  Ut  the  name  dose  of  auy  one  iidcro-urganism.  This  natnrAl 
dilleience  iJifly  be  increaaed  by  general  or  if>eal  diseane  or  by  iiijiiry. 

2.  Immuniff/. — Evt^n  in  a  proteeted  hoftt  cold,  fatiguff,  cte.,  render  in- 
fection  by  any  of  the  niicro-ar^auisnis  of  s^itppiiration  more  possible. 

Por  inoftihitiou  Ut  imliiee  ftuppiiration  these  rogukting  factors  must  be 
BO  ridju^^ted  that  only  that  partieular  lesion  uan  i*esult;  aiiv  alteratioti  of 
adjustment,  sucli  an  LiK-reased  virnlence  of  the  miero-organiKrn  or  inere^i^ieil 
auHpeptibiiitT  of  the  host,  inay  prodnee  a  fimdani[*ntally  diHerent  rej^alt, 
poBsililv  a  ra|iidly  fatal  ret^ult.  Tlie  iiiiiJiedinte  eHeets  of  an  inleetion  dej»end 
wholIy  iiu  tht*  adjiiHtment  of  thi?  factnis  nt  tlie  tinie  of  ini)cnlati!in ;  the 
reniott!  effectn  .iro  }>rofnund]y  inlliiouciHl  ity  that  adjustment.  The  micro- 
organisins  in  the  boist  iijay  inerease  or  liiniinish  in  UTinilier<ir  vii^nlence^and 
tlie  siiftceittibihtv  of  the  liost  iriav  increanij  or  diiiiini^Hb,  bvit  the  starting- 
poiut  of  the  inerenBe  «n'  diiJiinuti'm  is  tlie  state  of  tlie  factun^  at  the  int^tant 
of  inoeubiti*»n,  A  subaeute  'ir  rhi>tni(^  j^upiniratiou  cannoL  follovv  nn  infet- 
tion  in  sneli  ii  dose  tluU  death  ensnes  in  a  rew  lionra  This  noee.ssianr 
adjiistuient  nf  the  Iketoru  griitited.  ihe  vaiTing  degree  in  wiiich  they  ar? 
adjuste<l  \vill  intiueiiee  the  intendtT  of  suppiinition. 
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If  an  iustruuient  has  inlected  a  wound,  and  ali  the  regulating  factorH 
of  intectiou  are  bo  Italauceil  that  an  acute  suppuration  will  develop,  then 
BUppuration  is  induced  l>y  the  micro-organisms  l)eing  deposited  at  the  site 
of  their  iuture  acti^t}'  in  one  or  several  of  the  foU()wing  methods : — 

1.  The  inicro-organisins  inay  remaiu  at  tlie  seat  of  inoculatiou,  or 

2.  Tliey  iuay  I«  carried  from  the  seat  of  inoculation  t*)  any  of  the 
effereut  Ijmpimtic  vesseb ;  tliey  nmy  reach  tlie  lyn)pliatic  glands  in  whicli 
these  particular  vessela  teriuinate,  and  thence  may  reach  the  general 
circulatiou. 

3.  Tiie  blf)od-8treani  nmy  Ije  the  carrier  of  infection,  aud  localisation 
may  occur  any\vhere — in  liver,  spleen,  bone-marrow,  etc. — or  at  a  part 
which  has  received  raore  or  less  recent  injury. 

4.  A  duct  or.tul«  n»ay  Ik?  the  patli  l>y  which  tlie  micro-organisms  gain 
entrance  to  thoae  glands  and  viscera  in  \vhich  tlie  suppuration  8ub8equeutly 
takes  plače. 

Tlie  Pathologmd  Anatomi/,  Si/mptoms,  and  Treatment  of  aciite  suppura- 
tion \vill  be  discussed  under  tlie  Iieading  of  acute  circuniscril)ed  abscess. 

Acute  Circumscribed  Abscess 

An  Acute  Circumscrihed  Ahscess  is  the  result  of  an  inoculation  in  a 
living  tissue  wliich  provokes  a  rapid  accuniulation  of  pus  witliin  a  cavity 
formed  by  the  prcK^ss,  the  excitiint  (»f  \vhicli  is  localised. 

Pathological  Anatomv. — An  acute  circuni8cril>ed  al^scess  consists  of 
the  follo\ving  component  elements: — 

T.  The  uiicro-organisni  and  its  pnKlucts. 
II.  Tlie  fluid  contents  or  pus. 
III.  The  tissues  undergoing  proliferation  around  the  jms. 

It  is  necessary  to  tle8cril)e  these  elements  separately. 

L  The  micro-organisms  are  the  most  imj)ortant  coustituents  of  an 
abscess,  and  if  their  presence  is  not  always  demonstrable  in  the  pus,  thev 
can  generally  Ikj  found  in  the  abscess  wall.  The  relations  })et\veen  the  micro- 
organisiu,  the  pus,  and  the  abscess  \vall  necessarily  de^njud  ui>on  the  age  <»f 
the  abscess.  One  hour  after  an  inoculation  of  staphylococcus  pyogeneH 
aureus  (this  is  the  micro-orgaiiism  \vbose  atrlion  uill  be  dealt  \vith  thnnighout 
the  descrijtlion  of  acute  circuniscribtMl  ab.sccss)  Ihe  c(K;ci  are  seen  chieHy  in 
the  parts  immediately  kiiled  by  tlie  iu<>culation.  They  are  ahaost  liniited 
to  the  dcad  and  coagulate*!  tissues  and  fluid  (represented  no\v  l)y  tibrin). 
ThLs  limitation  is  so  markeil  that  the  cuiguhited  dead  tissues  niay  l*e 
incidentjilly  doing  gootl  l>y  temporarilv  tixing  the  micro-organisms  until 
their  ]>eplonising  products  liquefy  these  tissues:  a  štab  culture  of  stai»}iyl<t- 
cocci  in  gelatin,  a  niedium  which  holds  them  in  sita  until  it  is  liqueiied, 
is  a  some\vhat  analogous  }>r<.)cess.  To  procced,  a  fe\v  cocci  have  escaj>eil  into 
the  a]»piirently  normal  neighbouring  tissues,  and  alrei«ly  some  <tf  the 
c«x;ci  whi(!h  have  reached  surn>undiag  structures  have  l)een  incorponited  by 
the  Ieucocytes  that  have  just  reached  the  edge  ttf  the  h«ilthy  tissue,  and 
are  there  collecting  in  small  nuiuliors  aroun<l  the  necrotic  areii. 

At  the  end  of  twenty-four  hours  the  micro-organisms  and  leuc(K;yt<»s 
have  increased  in  numlter.  The  micro-organisms  are  seen  isolated  and 
eollected  in  masses  among  tlie  dead  tissues,  and  in  and  amoug  leuc<K*ytes. 
The  celi  incor^Miration  of  cocci  has  increased  with  the  increased  number 
of  micro-organisms  aud  leuc<»cytes.  AU  parts  are  involved  now,  witlK>ut 
regular  arrangeuieut,  nielted  and  mixed  by  the  liquefaction  that  has  taken 
[)lace,  the  only  sUible  jKirts  lx»ing  the  mori*  resisting  fibrous  tissue.     Out- 
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side  tlie  liqiietied  area  ihere  can  lie  seen  free  aiid  coll-incorjKirated 
but  in  fewcr  nunibera.     Here  »ml  there  tlie  jtrooesft  is  abniptlv  stopp 
the   librouH   ti^sue   supj>ortiug   Lhe  blood  -  vesKel»  of  the   parts    ctlu 
not  yet  involved     In  the  adi^iuse  and  loose  tissiies  tlio  micro-orgai 
njeet    will»    lesa   resisting   sciil.  and   there    the   process    rapidlj    sjn 
Attor  the  Lijise  of  t'nrt3'-ei'jht  hmirs  IVoni  inociilati<»n  a  detinite  amii 
raeut  of  th«  Rtii|)liykK:'OC'C'i  begin.s,  aud  uuisses  are  seen  colk>ott»d   iii 
form  of  a  fairlv  well-marked  tortuous  rmg  initkui  the  outer  circle  of 
in  the  cavitj  of  the  abscess ;  these  cells  are  chiefly  leucocjteA.     The 
nf  cocoi  can  1)8  seen  as  a  violet  clond  iinder  the  half-inch  objectivo  whei2 
section  ha«  been  stiiined  by  Granin  inethod.     As'  yet  tliere  is  uo  detii 
eonneotive  tissue  wall     A  fjreat  proportion  <if  the  cocci  aparl  from 
well-umrked  ring  are  indiw;riininately  seattered  in  iind  ammig   the 


Fja.  1,— ThU^Metloii  of  no  nbsccA«  is  uinU-r  luu  [».ut-r :  i^ii  tli«'  riglii,  (^  U  ih«  atmrvu  f!avity  ;  oii  tlie  U 
tti(*  abscniM  wa)l  iii  »liicli  is  ftn«ti  Ibo  colIrcUil  ntnp)))'lococcl  tii  thn  furni  ur«  sintiocMcI^iud.     Thl«  ni 
U  MveD  dAjra  utler  inrtculAtioit. 


HiiH])emUMl  in  tlie  fluid  of  the  abscess  cavity;  a  few  are  stili   to  l>e 

outside  in  the  tisnues. 

P.et\voen  fonraiKi  H  ve  daysafUT  iiKKMilation  the  relatinnof  the  luicroci 
to  the  otUer  couipoueuts  of  the  ahscerts  reuiains  practically  the  «ame, 
much  more  elearl}*  defined.     The  sinuous  clond  of  micrococci  an)iiud  tbe 
margin  is  more  distinct;  instead  of  being  chieflv  among  leucoevtes.  i| 
nu\v  iu  an  abscoas  uall,  \vhiuh  ia  mainlv  fonued  fi*oin  the  connective  ti 
of  the   [jart  (sen    Kij^.   1).      Iu    rhin  \\n\\  kniL'oeyLeH  aLso  alx>uDd.       Mi 
more  niicroeocci  iiave  beconie  incnriicniiteil  Ln  ccIIm.     Such  ai^Kirentlv  is 
]iermanent  disjtosition  of  tiie  luicrn-nrgaiiiHnis  in  the  abscess.     HencMa  »ei 
daya  after   iiiLiciilation  this  i-elatioushijt  remains  uuchanged.       The  m 
iucorporatioii  of  niiurococci   haa  fiecnnie  more  niarked,  but  stili   a   lai 
]iroporLit>n  of  Lhe  njicrococei  are  free  in  tlie  pus  cavitv.     It  is  estrei 
diJlieidt  lo  deinuustrato  any  oocci  uutside  the  nmv  iniich-thiekened  walL 

At  tliin  ]ioint  it  is  ini]M)rtant  to  l>ear  in  niind  the  possible  and  i»robal 
hehaviour  of  sonio  of  the  miero-organiRms  iinrneihatelj  after  subcuttuit 
inoculation,  and  hence  day8  before  the  liMial  ettects  result  in  the  format 
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of  ttu  acute  circunjBcritel  ub^cefis.  In  proot*  of  this  jHPSsihility  tiie  VTiter 
hnH  froquently  observeii  tlmt  in  aninuils  killed  five  luiniiteH  after  thev 
httd  been  subcutaiiGouslj  inoculated  wit!i  a  dose  suttieieut  to  indiace  /m 
aciite  circuinscnUHl  abscess,  the  livers  and  splpfns  cumUiinttd  soiin;  ot"  tlu' 
micnj-organisms  inw»ilat©d.  In  most  o\'  the  eontrol  animal»  in«XMiIate<l 
witli  the  sume  dose  .au  acut*^  al*8ce5w  rosuJted.  Tlie  jtresenco  <'t'  thest' 
mioro-organism^,  and  tl»e  iavt  tliat  they  do  no  apjiarent  hann,  8how  tlie 
imp^rtiince  of  recognifiing  tlie  value  of  tho  factora  that  regulat^?  infootinn 
Lmmediatelv  upoti  inocutition.  In  tlio  caso  of  these  geiierahsed  miero- 
organisms  being  highly  virulent.  deatli  wouId  eu«ue  before  an  abncess 
had  time  to  form  at  tlie  ifenl  of  inoculation. 

(C*>nceming  the  kno\vledge  of  the  producte  of  micro-organisma,  set' 
under  "  Micro-organisms,"  vol.  viii.) 

II.  The  ]>U8  most  commonly  secii  Howiug  from  an  acute  circumscribod 
abncesa  i«  a  thiek,  oj>aque  tluid,  whiU?  tinj:ed  with  yollow,  fatly  or  pr»>aay 
to  the  toucli,  ]K)38eHaing  a  ])oouliur  animal  <xifnir,  and  an  alkiiline  rcaction. 
(sometimas  acid  in  iMine  absceBsenJ.  It  him  a  s]K.M*itic.  f;nivity  of  lO^iD,  and 
|)atieutH  w)]ose  abHcenses  liave  conimunicated  vvitli  tliti'  mouth  Niy  it  Uiit^  an 
inKij»id,  s\veetiMh  t-aste.  ThiB  is  tlu*  sci-tftllt*^!  "  laiidaldo  piis."  I'ii8  is  not 
always  "  laiidable  "  it  may  lie  thin  and  trjitisliieont  f"  icliorous  "),  ur  bloody 
("  sanioiiH  *').  Flakus  of  cuit^nlattnl  nuitorial  an4i  dcMid  tissuo  may  bij 
BU«i»ended  in  tlio  fluid.  Tlio  yellow  colour  uf  puh  i.s  ascribed  to  the  fatty 
degeneration  of  the  Ieucoc'ytea  and  to  the  pigment  of  «taphyloc(K'ciis 
pyogenes  aiiretis;  vvhen  wliite  it  is  ascrihe*!  t"  Htajihyl<x't>f'cuH  pyr>^enes 
alhus.  Sometimes  piis  is  blue,  this  tint  Innng  duy  to  the  presenoe  of 
baciUus  pyocyaneu8.  The  eolour  de|)endK  not  oniv  ujjon  the  micro- 
organi^ni  preeent  and  the  fatty  degeuenitif)n  of  tlie  leucocyl»e8,  Imt  also 
uijon  the  tissue  in  whieh  it  develops.  The  pus  of  bone,  for  example,  ia 
often  of  gTey  leaden  colour.  The  ]>us  of  a  liver  aWe88  is  often  chocolate 
or  bro\vnisli  from  mixture  with  tho  bile  pigment. 

The  iKiour  fif  the  pus  varies.  An  acute  abscess  contiguous  to  the 
intestinal  \vall  is  otten  m*.>»t  offensive ;  if  counectetl  with  the  urethra  it  is 
often  auimonijieal.  By  some  the  ^>aeil]us  coli  communis  is  8Up}H.)sed  to  be 
the  fliief  rnuHi'  of  olfensive  smeli,  but  this  the<»ry  pra(!tiaiilly  ignoii*«  the 
fact  that  this  micro-organlsm  nmv  exist  in  puritv  in  mnny  odtturless 
abticcs^es.  Tlie  odour  is  often  due  to  an  infectiou  mixed  vrith  non-]HLtho- 
genic  micro-nrganisms  of  putrefactiou. 

(jas  may  t)e  pre.sent  in  pus  jus  a  direct  priKluct  of  micro-organisms,  or 
ovring  to  the  abricess  eommiinieating  witli  the  respirat(7ry  or  aliLuentary  or 
geniti>-urinary  tract. 

The  abo\e  variations  of  colour,  reaetion,  Hmell,  and  so  forth  are 
sup|>08eil  by  some  siirgeons  to  be  of  value  in  the  diagno«is  and  pn)gnosi8  (»f 
the  čase.  Tbus  "  laudable"  pus  is  sapj-Kised  to  iudieate  a  g(H.Kl  pntguosis. 
It  would  be  of  advauUige  U^  Ih?  ahie  t<.i  give  weight  U)  these  ohnracteristies, 
but  implicit  trust  Juust  not  Ite  pliu'ed  in  them.  The  evidence  up<ni  which 
to  found  a  pri»gn<>si8  is  bacteriologieal.  The  fuet  thjit  an  acute  absccHS  is 
provoked  by  KUiphyUx;4X'ei  in  a  lietter  foinidation  for  saying  tluit  it  is  likely 
to  end  in  eomjilete  ret^overr,  than  a  prognosi«  to  the  same  eflect  Uised  ujx)a 
the  "  lauilable  "  natiire  of  the  pus,  for  *'  laudable  "  pus  can  be  seen  in  acute* 
abscesseA  duo  to  ImiciHus  typbi  (ty]tboid  i  iind  luu.illus  mallei  (glanders),  etc. 

To  descriln?  pus  more  mintitelv  it  must  l>e  si^ivimtett  into  its  sidid 
and  Huid  elementu. 

A.  Tho  solid  clementA  are  held  in  su8]>enRion  in  the  tluid  from  whieh 
they  ean  l>e  separated  by  centrifugalisation  or  by  (illration,  after  iuixing 
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the  piiH  with  an  equal  vnhiuie  of  a.  saturated  watery  suhition  of  ^u^\ 
suipluat^  wiiicb  Ijas  l<ecn  diluted  with  nine  tiines  iU  voknme  oF  water. 
The  oelluLir  elementa  ci^nskt  of;^ 

1.  Leuc*.»Gyte8,   in   by   ftir   tlic   greater   ]>roportiou   of  aH    celin. 
mnjority  ot  the  cella  tounti  iu   pus  jire  l[w  IeiUM>cjtes  that   have   leli  tf»e 
M(X)d   Rysteiii.      The    leiiii(jL'ytMf^   circulfttiiig  iji   auniial    hlooti     are    the 
full<jwing; — 

(")  The  polvniiclearcell  with  neufcrophilie  gramilatioDs  ("Erhlich). 
18  prosent  in  tlie  |>rox)orlioii  oi"  70-7^3  jhm'  e<^iit  oi"aU  leueocytes. 

(//)  Tht3  ]ympluKiyte,  n  .snmll  celi   with  krge  iiucleu«  5>refient    m 
I^rojMirtiim  nf  22r25  j»er  cent  uF  aH  leiic(»eyte;*  nuii  ].K)lyL>cytert, 

(c:)  Thn  ciinrs«ly  grami Inr  polyuuclftar  ettsinuphilic  celi,  pre^eiifui  tlie 
pro^Mirtiou  ijt  8-4  ^ter  L*eiit  tif  ali  leiiL^Kivtes. 

(d)  Large  iii'jn"iniK:lear  cells  devoid  dF  gmiinlations,  tlje  hjraline  celi  of 
some  wril*;r8,  ureH*?nt  in  tihotit  1  per  cent  \A'  ali  leucocyt©e.  TFie  nuolera 
tB.mund  or  kidnev-shrtped  m  a  cotnparativelj  large  amount  of  prot«^ 
plasm. 

(r)  Coiiraely  granuLir  basophilic,  mast  celi  (Erhlich),  presenfc  iij  uomul 
biocMl  t(f  ithout  ^  p^r  cent  aCall  wliitt3  DOrpiiHclef^^  ^H 

Varietios  a,  b,  c,  atid  (^  i>f  ihese  ctiilhj  are  c^vtahilv  amcelx>id;   and  tf^B 
aliiiant  certainly  aiuoelioid.     Of  these  ainceboid  celiš  only  the  ueutrophilk 
and  tUe  liva-Une  uva  phagocyUo,  that  is  to  sav,  capahle  of  ineorporating  Umu 
or  duaU  tuicrro-organinma.  U 

The  iiuiucrical  strcugth  of  tVie  neutrophilic  celi  sufiScea  to  niake  it  tlie 
mmi  represeutative  celi  uf  pus  in  netite  aliscessea. 

Besides  the  neutropliilic   cellii,  there   are  present  in   jiua   other  leaco- 
cyttis  in  a  minor  degree  (minor,  that  i^  tu  sav,  aa  regards  their  nuna] 
visj.  eosinophilic  celb,  h^niphocjtefi,  and  hyftlinti  celk, 

Althougli  white  corpustrlea  nmv  iilay  an  important  part   in   iiiiuiu 
uud  in  pruteetitin,  there  tan  be  no  doubt  that  their  role  is  a  fiindaiuen talij 
more  crjiii])lica,ted  one  tlian  niere  celi  incorporattcju. 

2.  Ked  blood  corpuscle«  are  Heeu  liere  nnd  thei*e.  and  čare  luiist  be 
tn-ken  to  estlude  the  pn3Hibility  ot"  their  entrance  duriiig-  the  hifcinorrJiiu^ 
tliat  oceiirs  in  the  act  of  riiptiire  or  inotsion,  but  red  blmid  corpiiKcles  are 
]  »resen  t  inde]>endčiitly,  and  wheu  present  iu  any  qnantity  tliej  iiidicate 
great  int<?naity  of  diseaHC. 

3.  Vi.iung  eounective  tissiie  celk,  probabIy  detaehed  froni  parts  of  the 
ahscess  walL 

4.  In  thp  latter  fttages,  plitama  eells.  corpnecles  of  Gluge  and  fat 
^lobidcs. 

o.  Otber  celin  ntniort^  doubtfiil  origiii. 

Anion;^'"  otlier  solid  con^tituent^  are  obreda  of  dead  tisanes^  elastic  and 
UbrouH,  iCpitlielial  eellH  may  alsu  be  fomid  iT  an  epitlielial  structure  ha^s 
been  involved. 

There  ij^  no  neee.s.sitv  to  deserihe  fiere  tho  prtdiniiiiarj  changes  seea  ia 
iriliarnniati<jn.  Hy  "  iiiHmiiniatioii  "  is  ineant  those  tiuinges  which  occur  in 
livin^  tifci8ues  wlien  they  art*  atti*cted  l>y  injiiry  or  ii]feetioa.  The  "WTiter 
dotinea  inflamni^ilimi  in  this  luanner  because  it  is  difficult  to  imainDe 
an  iiijiirv  or  an  intectiou  nevere  enongh  to  eanse  the  clianges  constituting 
inlianuniLtioii  witbout  causing  lui  element  of  deafcli.  however  ali^ht.  Let  it 
bulhre  to  ^^uy,  tliat  V.jef*>re  the  lLnic:oijytes  oniigmta  t])ey  are  oreepintr  alon^^^ 
the  ,sidej*  of  the  t^jiilLiiies  itnd  mivAl  veins,  \vliilsl  the  lieavier  r^ed  corpnscles 
occnpy  the  axls  uf  the  blooiUstream.  Tn  tlje  sirt-eries  the  rush  of  l>)f:»od  is 
too  gi^eat  to  permit  the  same  jibenumena  ;  in  these  vessels  th©  white  and 
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re<l  coi-j^uBcIca  and  thc  varioun  ori^anismi  elements  of  the  liloml  are  htirriod 
alon^  inj^ether.  In  snppiiriLtidii  thu  npiitrnphile,  tlio  lyin]>lKtcyto,  the 
fosiini|>hiI»\  fttnl  tJif  livuliiio  ieiic(>cytes  ^Muij^nit*^  by  tuiurlroid  uiovement 
tIu<Mi|^rli  ilie  iliiii-uallfNl  voiiis  ilikI  cujtillari«***. 

It  will  1(0  socii  iu  ihe  arricie  i»i»  intlaiiiimitioti  that  tln>  tninsit  ot' 
lcuc<icytes  (*n>m  tho  hlood  jh  uHKiHtud  liy  ijlivnicnl  ctmilitums,  und  |M»ssiljly  by 
rtctivo  pniluplahinic  elmiij^i»s  in  the  wall  ol'  tho  lilootl-vesatd.  MetKchnikoH'. 
wh<t.  «8  itrt  ftjuiidi.'r,  lay»  the  greatest  emphuMis  ui>on  the  iinportancv  ot"  the 
|iha^'ocyli<-'  thoory,  |>oints  mit  ho\V  «iHy  it  is  lor  a  polyniicle4ir  rcll  (of  whioh 
tlii*  iiiirliM  are  siiijili)  to  jhikr  ttut  o\'  u  Hiiiall  M])*»iiiii}^.  and  how  ditticiilt  thp 
same  |(nx'es.s  niay  Ih*  iur  a  coll  witli  a  sinile  lai-;L;o  iuicUuik  whif.h  luav  hluck 
iti*  i«i^Hjtge  thnm;^h  an  (>}>oning  ol'  ihe  rnim**  f*ixe. 

Iu  a  easc  •)!'  iieno-inTclogenoii8  leiikicuiia  tlie  writer  has  Ijeen  able  to 
oliserve  th«  kind  lif  oeliH  eullected  iu  aneptic  blisters,  the  niyelocyte« — A 
lenc<H;yte  tvjiiad  »if  this  disease— oould  iu  no  Binj^le  iuKtunce  be  tuund. 
This  obstervation  tonds  to  ahow  that  ihv  diMerinit  (nruis  »»f  leuc<K?yt€fl  react 
^^in  varviujs'  de;^'rt*es  to  ditterent  Ktiniuli — a  p>int  eousitlored  i«  delail  latcr. 
^V  Oncc  thov  are  o\\t  of  the  vessels  tlie  leueijcytes  Hn*tn  oolleot  in  inaflsea 
r      rtUion*j;  thn  iuicro-!iri;;aniMms  and  dead  tissiie. 

^_^  In  tho  umnv  preparationa  tho  \Miter  ha*  examined.  the  leucocyte8  are 
^■not  al  lirsl  neen  inaide  the  area  itaniediately  killed  by  tho  iuoculation,  bul 
^^iioiiHy  aH  *A'  theni  arv  C4*llcct*'d  inune4liately  Hr*)und  the  niurf^iu  ot'  the 
uwr(>tif'.  fiHNi.  thou^li  a  few  iuve  aetually  altenipti^l  an  entraufi'.  Tlii« 
vAUi  l)e  HH.Mi  one  or  lwo  boui-«  after  a  hta[tliyloc't>aL'Urt  iufeetiun.  Aft*»r  a  Tevv 
houi-vi  thev  l>econje  indiftcrinnnately  mixed  witb  jtus  autl  li»pie(ied  necrotie 
tissue,  the  liquefaetiuu  of  wbich  ia  |>ossibly  in  tho  titHt  iuHUiiioe  reaj^msible 
tor  the  geneml  diKsohition  inside  the  abseesH  wivily.  AH  leut'ocytc«  hnving 
reaehed  ur  eutered  tlio  iulected  area  iuiuiediately  incorpctrate  uiany  ol'  tho 
inviuling  iuiero-or;^anisnis.  and  niay  either  diK'eat  them.  or  uiay  theniwelvea 
l»e  killod  by  ihi«  inliuiate  roIatiouKhip.  AjHirt  troui  beni^  kdled  by  the 
or^anisiu  actually  incdutU^l,  manv  ol"  t!»e  exiidwl  cvILs,  at  Hrst  at  any 
rau»,  are  killed  by  Ujxie  pruliiets,  and  nmy  bt»  aeen  Hi>lieri<yil,  breaking 
up,  and  unilergoing  ^mnular,  fatty,  and  other  degeueratit»ns.  Suuie 
ubservetA  statc  that  they  have  deuioustrated  lardaceoiiH  degeueration  in 
lcucocytes  and  pus  cells  a  iosv  hotjrB  after  infcction.  It  is  by  no  nieana 
etusy  to  eonlinu  ihese  sUitemenU.  In  the  early  ntage«  of  abseeas  torniation 
{i.f,  the  Hr.st  two  or  thrtv  *Liy.s)  emigration  in  not  by  any  nieans  limited  U» 
tl»e  aetual  Hite  of  the  ujicro-organisnis.  Kroni  ntaDy  cupillaries  iu  tlie 
iip|»areutly  uornial  neighb*mrho<.Kl  leuc<»cytes  have  eiuigraie*!,  or  are  collect- 
ing  iu  gre^iter  niiniber  than  norinal  round  the  luargin  of  the  inteiior  of  the 
1  walla.  Thia  ia  not  ao  niarked  in  tlie  later  stages  (»eventli  dav). 
Siuce  tlie  ditK«»very  of  the  pheuouienou  of  dia|>edeaiH  by  Cohnheim 
niauy  ingenioiia  atteiuptj*  havo  lx*oh  uiade  to  solve  iht-  problem  as  to  whaC 
<'an  Ite  the  jMi^er  of  uttraction  of  the  white  eelLs  towanla  the  area  of  iufec- 
liou.  In  receut  yeiirrt  iiew  light  has  l»een  thrtivni  u|Min  this  eoniplieated 
.subject  by  exj>erimentH  made  ou  leucocyte».  on  iuany  bnver  aninial^,  and  on 
luauv  plant«  po8sos84_^d  olauiteboid  movenients.  It  hiis  been  lound  that  the 
direction  of  thes^^  niovenient«  eau  1»?  profotMidIy  alt^^red  Iiv  a  variety  of 
phvsifal  agiMitfl,  aneh  aa  light.  coutacl,  heat.  galvanisni,  gravitv.  cheiniejils, 
atnioapheric  prensure,  and  m<»  forth,  ihese  agenls  p<«sKeS8iug  tlie  |Kiwer  nf 
attrat-tiug  i*t  rej>elling  the  organiRms  of  exi>eriiuent.  For  exaniple,  the 
Kperniatt>/oidH  (d*  fema  an*  attraeted  by  C4»rtain  chemieala  (p*>hitive  cheino- 
taxiA)  and  r(*]Mdled  by  othei*s  (negative  cheiuotaxia).  The  fact  tluit  bactcria 
and  their  pnNlucta  have  been  fouud  exi»eriiiientally  capiible  of  actiug  u|hiu 
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whit^  Mrtod  corpuseles  liavS  beeu  applied  by  Leber  and   mast  8ul»seip 
wiiterK  to  the  solutioii  of  tlii»  i»roblein8  of  intlaniiaiition  mid  suppurati« 
seen  in  man  aud  in  the  higher  animals.     IIo\vever  touipting  it  rnav 
accept  these  view8,  our  preseut  knovvledge  d<>es  not  jufltitV  us  in  lool 
upDn  tlif^m  as  tiual. 

B.  The  lluid  element  of  pus  is  yellow,  soinetimes  yelIowiBh-green. 
lran8i)arent ;  it  coagulate>s  on  t!ie  uddition  of  nitric  acid,  btit   it  iUtes 
coagulate  spontaneouslj ;  nianv  of  it*i  eonstitnents  dejtend  upoii  the  ii 
organisni  to  whi(Ii  its  foniiation  luis  been  dne,     Anaong  inany  prnduc( 
iNUiteria  sepanited  from  artiticial  culturea  niade  in  niedia  coutuiniut; 
min  and  ]*ept"»ne,  niay  be  mentioned  Rucdiner's  mrcoprotein,  Lel>er's  ji 
;^'osih,iLH  well  as  substances  sejiarated  by  Brieger  aud  others — pr«xlt 
\vhic-li  aro  tJLpable  uf  pnivoking  KUppuration.     A  more  ini])ortant  observat 
in  that  of  Deiiys  and  \aii  der  Velde,  \vbo  bave  Hejnirated"  leucocidiue  "  (i 
t!ie  pleural  exudate    oJ*   rabbits   inoculated    with  virulent  8taphyloi.*< 
These  atithors  8ay  it  is  a  special  and  verv  powerfid  j>oison  secreted  by 
orgauism,  and  that  its  action  ou  nornml  leucocyt<J8  is  t<i  de,stroy  them 
fevv  siHJoudH.     Oii  the  uther  hand,  iC  the  exudate  be  lieated  lor  tcii  luini 
at  60°  C.  tlie   leui.:u<.'ytos  are    iinaffected.     The   same  jnithors    Imve 
obtained  an  atili-tiixin  capjible  of  neiitralb^ing  llio  knicocidino  ;  this 
term  "anti-leucof^idine.'*     Like  the  bh>rid-plii3ma  from  vvhieh   it  come**. 
fluid  element  f>f  piin  contains  no  fihrinogen.     It  is  rieher  in   ]>roteid«  ti 
is  c>rdinary  Jymph,  the  proteids  V>eing  Henini  albumin  and  serum  glubnlin 
albumo!?es  an»l   ]>e]>tones   derived   trom   the    Iencocyles   and    tissuo 
destruved  by  tliu  toxic  prodnett^  of  baeteria  are  aiso  found.      Lecithii 
more  ahtmdant  tlutii  in  bhiod.     I^uein  and  tvrosin  have  also   lieen  io\ 
The  Ihiid  cuntjiins  cldoride  of  sudiiim,  earbonate-H.  and  plioHplmtes,  to  "vrl 
puft  oweH  ila  alkalinitv. 

The  question  \vhether  tlie  diiid  of  piis  or  the  cells  oi  pns  possess 
tir  any  of  the  functit»ny  uceessiiry  to  rid  the  host  of  the  invadin^  uiu 
orgaiiiKiii  or  iieutniH.se  it>i  jtroiliiets   ik  disciiBsed  elHewliere.      Apart    fro5" 
these  pussible  ]aopertieH,  tl»e  Huid  of  pus  eerves  to  ililute  the  puiK*ju  and 
fluHb  iMit  the  diseased  area. 

IIT.  Every  circumscrihed  abstess  ha«  at  first  aH  the  microscopical  cl 
acteriHtics  of  a  diflase  abscoss,  and  it  must  bc  admitted  that  if  a  large 
of  a  highly  virulent  pvugenie  juiero-ur^^anisni  \te  inoculated  into  a  si« 
tible  )io!st,  an  aliscess  wall  of  uew  htniialinn  is  ini[»ossible  ali  the  tiinc 
micr"»-organi.sm  is  infiltratiiig,  killing,  liquefying,  and  ]>eptoiiisiiig  ti 
\vith  \vliieh  it  i-iinieK  in  r-initar^t.  In  a  seetion  of  siibciitaneous  ti 
t\venty-fuur  boiirs  after  iLs  inotntlitLiftn  >vith  pyogenic  cocei,  will  he 
micro-organisms,  etnigrated  cells,  and  dead  tis^uo  massed  at  oue  spot  in 
adipose  tissue ;  liut  tliere  is  as  yet  no  wall.  Nevertheless,  the  spreiid  of  tfie 
abseess,  for  «uch  it  already  is,  Ls  here  nnd  there  being  abnjpt.ly  stoppe^l 
the  fibroiiK  tissue  Hui)]M»rting  the  larger  lilond-veMsels  whieh  tniverse- 
subcutaneous  tissiie.  The  stoif])age  is  i]nite  accideutal ;  it  depends  on 
existing  iLssne  that  luippens  [n  1)0  (hero,  and  dnes  not  coustitute  a 
aksccss  \vall.  This  ^ttite  uf  tbiiig.s  eontinues  till  the  end  of  aliout  Ibi 
eight  hoiirs,  at  whiL'ii  tirne,  in  tlic  nijrmal  librous  tis^ue  surrounding 
abficess,  but  not  aetuallv  iuvolved  in  it,  there  may  be  seen  liere  and  th^rv 
young  granulation  tissite.  8oeh  young  tisMiie  is  seen  sej>iirnting  the  lil 
from  and  arnnng  \viuch  it  is  derived.  Vemig  vessels  cjin  alre^ulv  be 
in  this  new  tiasue.  Tliis  is  tlu*  hegiiining  of  an  abseesH  wall.  The 
ticohir  connective  tissne  from  \vhich  tlie  later  delinite  encysUn^  wa] 
developed  is  certainlv  the  ani)]K>rting  dense  tibrons  tissue  of  the  i>art. 
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uud  looMo  fibrillar  tiAHue  in  generali}'  tteeu  to  l>e  undergoing  degeiieratinti 
and  detlih,  and  ott*prH  littlc  ur  no  resisUnce  U*  Ih«  attacking  micn^-organusuj. 
Alter  four  ur  five  dtty8  thc  filirous  wall  hatt  l»ecf>ine  quite  dettniU*.  but  in 
part«  it  i«  very  tliiu.  In  ruanv  »čute  circunisrrilied  altscesses  llio  jjuh  is 
more  or  lesn  comi)leteIy  in  eontac^t  \vith  it.  l'tit  in  r)th<»r»  Juus  not  vet  reachod 
it.  In  the  latK^r  cane  leiU'ooyte.s  nnd  »lirni-orguni.snis  are  traversin^  the 
adijiusi«  and  loos«*  tiaHUC  in  an  irrej^nlarlv  hprfjidinji  nuirgin  to\\ard8  tho 
til»n>UH  \val].  By  the  seventh  day  the  tilaouH  wail  &hows  marked  increase 
of  den»ity.  nnd  i'airly  represent^  thc  a}iiK?4irance  ol"  the  wall  ol'  a  t*ully- 
fornicfl  aliM^csH,  and  In  it  art^  seen  well-inarked  j»nd  »»rjianisetl  vesselH.  Thia 
fil»rouH  tisHue  ht*ronii»8  densev  and  \vider  and  less  vas<'nlar  ^\itll  incri*a«iug 
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itt*r  iniiTiiuiMMi.     It  ilniiunitnt««  Ui*  ttirii*  \Ayi>T»  nf  tt%t  thfnmt 


a^e     The  i)tiB  i»  nearly  cverywh<;re  in  contact  wiili  it.  and  the  wall  Hh(»wa 
tiiree  t'airly  distinct  layerK.     TlH?Me  are  froni  witli(»ut  inwanLs : — 

1.  A  layer  contiisting  of  uoftlv-formed  aud  vascuLtrist*«!  filtrouR  tisstic milv 
(aee  Fig.  2).  ' 

The  cicatricial  tiw*ue  of  an  alineess  wall  w  not  oniv  a  re|wii  n|  «inniaj^e»l 
|iarU>,  it  is  chirtlv  a  n»'W  furmation  from  exiKtiDg  and  undanmgi'd  tij^niii*  duc 
to  the  BliintiltiH  of  irritantiS. 

2.  A  Liyer  of  voung  coniiective  tissue  elt^nicntn.  anion^  wliich  are  dia- 
lrihut4Ml  in  an  insej»aral'le  crowd  the  same  kiud  of  Ieuc*Kiyt4.»H.  It  ia  in  thia 
layer  that  the  thief  <lnst*»rH  of  ndcro-organisms  vrliich  forrned  th**  itreviously 
de^orilied  tortuoiiM  riiig  t-an  U)  Ht"en.  aud  lo  thi«  lavm".  umlift  lo\v  j)owerjt. 
they  are  ap|mnMiI.ly  ai»ru|itly  linntiMl.  H«»wi*vor.  thi«  is  not  it*ally  ^^^^  for  a 
fcw  cjin  U*  K*HMi  iii  liu'  nexl-luyer,  and  occju*i*>nally  stili  fewer  ouUide  the 
abtiii.'oas  wal!. 


&UPPUEATIOX 

The  }ilo<xl-VL>3isela  from  the  outer  kyer  e^teiul  into  thU  lajer  and  break 
uji  iiitij  a  rietvviirk  ot' tliiii-waLled  Li,ipillaries  ^vhicli,  iu  souie  cjimcs,  ajtiieiir  to 
be  ulmost  as  Lugy  as  siiiuses  (see  Fig,  *i).  The  CHiiillazies  ai*e  »h>  leeMj 
sutipoited — iiit*rely  Uy  ^rus  ceLU  and  a  little  conuective  tiesiie — -that  th^j 
readilv  rupiure.  Thev  are  the  source  ot"  the  ha^iiioirliiiga  ivhich  oceiirs 
wheij  rtii  Aliscess  hiirsta  ur  is  jnciscd.  In  one  large  ahsoess  IhLs  eapillarj 
ha^uinThaKe  \viiH  so  pioliise  tlmt  the  \rriter  had  to  plug  tlie  cavitv. 

:i.  A  larer  iimstlv  r>f  miUti-micleatecI  neuiropliilic  leuct>oyiA?s  or  pu» 
c*»llrt.  takiri^  mjele^tr  staius  \vell.  ^| 

The  three  layt»rs  a.t  their  marf^iiiR  luerge  one  hitu  the  other.  ^^ 

liy  ihv  seveutU  \hiy  un  acute  eh-cuiiiscrilieil  aKst'*^sH  hris  fretj^ueutlj 
Mssuiue^l  itii  i>val  or  circular  sh!i|K3,  aiui  eucirclin^  the  wrtll  JuhI  dfscriUcd  i» 
a  i'.'(nii:^nlriL'ally  aiTan|,'Oil  atifits^jHuBiiig  network  of  uewly-r*n'tae<l  tihmuft 
tiHHim.  tht?  <'nssLrenli(j:  nieHhes  of  wFiifjh  ttre  tillod  \vitli  aili^nse  aini  h-*f»ee  kod- 
iiectivo  LipLstJc,  The  niKe  uf  these  meslies  gra<huilly  (.liiuininhes  tho  noan^r 
thev  iiTt.*  t*i  tite.  alw^e*^  The  oncirclinjir  Arran^^ement  ttf  the  ahsceeu  wall 
is  cauMi^^tl  hy  itn  nwn  ehislie  proj>Brty  imlucin^  centrlpetal  pressure,  aiid 
hImi  hy  tlie  cenlrifu^al  preasiire  exerte^l  u\Hm  the  wu,ll  I(y  the  gradiiaJlv 

As  the  aheeess;  advanoes  towards  tlie  skiu.  but  before  it  actuallv  rtJticha^ 
it,  niuiiv  (and  sinuetiiues  aU)  hair  ftdhcles,  sehaeeous  Lrlatida,  aml  mvv«;ii 
glaiul^,aiid  even  tlie  surlat-e  epitheliuui,  atrtphv  fmui  tho  suUjacent  preasure. 
BetVii\^  the  nipture  of  the  a-i^sec.^  the  pus  h»ri'uWM  tu  a  eertaui  eKLeut 
l>elweeij  tlie  horny  layev  of  the  epithelima  and  the  imderlviu*;  laver  of  cbIIu. 

The  lengtli  of  tirne  necef*3iiry  tov  an  acute  circuniwrit)ed  al>scea8  to 
hecoiiiL'  fiillv  develM[ied  deiii?iidw  upou  its  hIkc  and  itft  depth  from  the  Aiir« 
face,  aiid  eacii  uf  thes^?  cnnditii»ns  in  turu  cle]>eiid8  ujkui  the  profoundlv 
iiiiportimt  factors  cmic^rniii^r  iiifectiuii  laiil  dowii  under  the  heading  of 
etiido;^'y.  Ht*wever,  roiij;^Iily  sjieakiiig,  the  tirne  takeu  hy  an  acute  ein^um- 
Horitied  aljscess  to  de^'elt)p  iB  from  seveu  to  ten  daya,  jierhaps  a  few  davs 
more*  aud,  (KiAsihlv,  if  the  alisceaa  W  siiiall  and  superfieial,  a  few  davs  less. 

The  Heqtient.'e  of  eveiitn  that  ocour  in  the  fonmitiau  of  au  acute  circmu- 
Hcrihed  ahscess  can  thns  he  .siivmiiansed: — 

(Ij  The  iiitiodiit^tiou  of  the  inicro-orgaiiisin. 

(2)  The  neerosi:?  i>f  tLKsue. 

l^i)  The  exudatioii  of  floid  fnnn  the  hlcK>d-vesaeIs  and  eniigration  of 
leucocyte3  at  tirHt  oiily  up  to^  and  after  iiquefaetiou  iiito,  the  clead  area,  i.f. 
the  ahKcet^  e^ivitv. 

(4)  Tlie  fornmtion  of  eneirclin^  mend^raiie  from  the  pre-©3£istuig  filirom 
tiasue  <►!■  the  part. 

This  apjieavH  to  Ite  tlie  uifjHt  eonvenient  plaee  at  which  to  remark  that 
ahhoiigh  ihe  essential  diftereiice  of  one  fihscesB  froiu  iinother  is  causal,  tbe 
general  signiticaiic« — whatever  it  nuiy  he — t>f  sup]iiiration  from  aU  cauaes 
ia  pruUddv  tlie  jjiaine  iu  every  caae. 

(J^LINICAL  Symptoms. — These  ure  dne  to  theahHitrption  of  tnxio  i>r<:HlueU> 
tvorno  "'f  which  are  ini(;:ro-(jr^r^xnif5iii.aI  [n  ori;^dn,  while  otliers  are  ilerived  from 
the  )trokeii-d4jv\"n  tissues  of  the  [lost  Their  rtlif<orpti<jn  is  profiahlv  aideil  hv 
the  intenial  pres^nre  uf  the  aUc-ess  coutents,  Tlie  elinieal  .svinptouis  iiiay  lie 
divided  into  tho^o  whieli  are  locai^  and  thone  which  are  conditutionaL 

L<K'aL — Alter  tlie  inoculation — the  lact  of  whi(2lj  may  or  mav  not  \rč 
vvithin  the  knovvledge  <»f  tlie  patient — the  tirwt  notification  of  trouble  is  a 
feeUnt,'  i*f  teoHiini  in  the  affocted  part;  at  the  «anie  tinie  the  ^Mitieiit  mav  eoui- 
plaiu  of  eitlier  a  \vell-jnarked  rigor.  or  feehn;^^s  of  chilliue.ss,  or  an  ineliuation 
to  Mliiver.     The  local  trouhle  increa^es  into  a  deliiute  throlibin^  Pain»  more 
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ur  ItTHK  H]HjiitaneouB,  the  uiteuHity  nf  wliich  in  increaseil  l>y  iiinking  Uic  |Mii-t 
de]N.>U(leut.  aiid  diinininheil  l>y  it8  elevatiou  ur  iimuersioii  in  wiirm  iMtit^ii. 
The  lo\v(?r!ng  of  iho  part  will  incn^ase  venous  cunget^tion.  eIe\ation  \vill 
diiiiininli  it.  and  iujinersiuu  iii  tlie  tluid  8Up})ortft  the  ovcr-(lwlended 
capillarv  and  veiuMis  svsteins.  The  jmin  nn\v  increasLvs  In  cxtn?nie  tcruler- 
ncHH ;  then?  in  a  iimrked  rediioss  \\lut:h  ilisa|)|n^jii-s  (ni  j>res»ure  aud  iiihUmtljr 
i*ea}>i»ear8  na  its  rcinoval ;  heat,  Hvvolliiig,  and  hiirdiirss  have  al.so  Ut-ome 
jmnuiniMil  features  of  the  leHi(*ii.  The  ^laiidn  wliich  receive  the  lyin|ihatic 
vt'a.sid.s  of  tho  jMirt  in  which  tho  developing  atiAcesa  is  situatod  are  next 
UoIcmI  lo  lie  eniar^ed  and   tcniler.  iiM]Kutin^  a  sonaation  of  stifftieHH  to  tho 


Fii>.  S.— tteetluM  ufaii 

■|i[wiri  U>  tw  rnnm^mtviml  tii  pu«  ooljr,  tnit  vitli  •  hliihvr  iiuwcr  tho  m 


■rtmi  tU)'*  mtlMr  iitotruUtii-ii,  «huwlti|;  th*  ciiiitll«ry  laxw  lit  tlie  a 
vr  iiuwcr  Ui«  nil>llur1 
Us^tM  crlU  ainotkg  irlilcb  piu  celU  ar«  hv«I>  ilUirtrMUtr. 
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axilla,  ^»in,  or  i>ther  aite  of  affoi^teil  glands.  It  is  not  alivavs  tlie  Ivtuphatic 
gland  tioiirest  the  aliseeas  \vhicli  HrMt  liocumea  enlarged.  From  enkrgeiuout 
the  glandn  nuiy  go  on  ta  aetua!  sujtjuiratiun.  givinK  rise  to  the  additional 
Kvuiptoma  of  an  al>HC'e«s  at  their  «ite.  OfU.*n.  luore  particularlv  in  strcpto- 
CKM^iiH  lesious,  the  Ivniphatic  vcsscIh  leading  to  thene  glands  are  nia]>ped 
tiul  afl  dilfiiHc.  re<l,  lon^itudinal  ntreaks.  Suiipuration  iuay  (»cenr  In  anv 
Ittirl  of  the  track  «if  tlie^e  vessoLs.  In  eaises  of  lyniijhangitiH  of  tliia  uatnru 
tlie  writ<?r  hiis  freiiuently  ohserved  that  bursa; — uotably  the  burili  iNitellse, 
and  tluit  over  thi^  olt^minon — supjjumte  when  no  other  netondarv  8U]>pura- 
tion  »»ccurs;  lio  Iuim  w»nmtir«eH  neen  the  <x!currence  \\heu  there  waM  no 
Kuppuration  even  at  tl»e  nito  of  infection. 

In  the  centre  of  the   liard   red   Hwelling  the  redness   no\v  diKap{M*arN 
»lowIy  upon  preseure,  reappearin;;  alajr^i^hlj  when  t)m  pressure  is  renioveii. 
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The  red  centre  soou  Ijecomes  bliie,  and  tip]<ears  soft  to  tbe  touch;  tšit 
fiDgers  may  i]f<w  actnalij  j3tV  Lnto  it,  This  is  tbe  tirst  tnist^-ortlij*  climfnl 
sigii  tbat  siip|iuration  has  DcciiiTetL  The  šwelliiig  growM  more  jTomijient 
aud  t*?nRe  »ntil  Jiueluniion  determineB  the  iluid  natiir«  of  the  lesioii.  Tli«? 
skin  Bljines  frcin  the  i^lish  "f  tension  develojied  hj  the  suVjjacent  prestaurt. 
Aroiinil  thL4  tetise  and  sbiiiy  Mwelling  tiiere  is  mtich  redne««  and  ledeiua, 
whieh  gradiiuUj  diffui^  iiit*j  tlie  injrtmtl  imrts,  and  there  diftappear  Hie 
skin  over  tlie  iihie  centre  slowly  l>et:r»riie.s  a  thiii,  tninsUieent  riiciabrane, 
throu^^h  iivbieh  the  white  or  yellowish  yx\^  uan  1k?  Keen,  represenliug  the 
famihiir  "  head  "  of  a  ptiinting  altsceas.  The  skln  nt  tliis  fstage  in^j  not 
lonk  quite  mi  tense  and  sliiuj,  in  fact  the  teuBiun  ha«  now  lieon  relieved  l-i 
a  small  exteiit  ]*y  ulceratitm  of  the  carium  and  deeper  lavei-^  of  ttie 
epidennis.  The  diiuinntinu  of  tensiun  i^  iudicjited  bv  a  railinting  uetwork 
of  very  fine  lines  alujiit  the  top  and  centre  that  can  be  ciei\rly  »«een  fiv  tbe 
aid  uf  a  niji^nifviug  ghiBH.  In  liad  cat^ca  the  function  of  the  Jiaih  or  i»art 
affeoted  ib  qiiit-e  aliohshed,  aud  held  rigidlv  Btill  by  unoonscions  muscukr 
©flbrt,  The  uhaoess  m  tn>w  qiate  matnre,  imd  upon  the  slighteat  iiun-i^ment 
or  trumna  hnrsta.  At  fitst  the  pttfi  tiowB  oiit,  owmg  to  the  pressure  1" 
which  it  had  lieeu  subject^d ;  its  escape  ii^  helped  by  the  elai*tic  prj  »ijertr 
of  the  cieat-TitiiHl  tisnue  foniiing  the  abscess  ivall^  aWi  by  the  coiitructum  <}{ 
ruiiscles  in  the  neighbourhotKi  The  siurounding  redness  di.^viitiJtiint 
immediatelj  ujHjtn  tbe  rui^tnre  L»i'  the  iibscens,  imd  the  other  I(*r^iJ  wigusi 
rapidly  Kiibrtide.  The  absees«  wails  thcn  fall  tog;etbei\  from  a  coiitiiniatidii 
of  the  same  proc.e.sses  \vhich  caiiBed  the  Bvacuatiou  of  tlie  pus,  and  ir**m 
influenee  of  gnivitation. 

The  grosw  eftecta  of  the  micro-organisnis  are  no  longer  visihlo,  althougl 
the  niiddle  lavei-K  of  the  hIjsccsr  walJ  ure  «till  C'itiwdei.l  with  the  agent« 
of  eauHation.  How  long  the  reeidual  niicro-arguuisma  cau  remain  ia  t 
difticnlt  qiiestion  to  answer,  and  a  definite  opinion  cfinDut  at  present  be 
expn^86d. 

There  is  rnnch  dLfticnlty  in  accounting  fur  the  proi>ert7  j>osse€fied  bj 
alisces^s  of  epreading  touards  the  skin.  Many  Teasoiif^  are  as^i^med* 
proininent  ainou|i;  vvliich  are — - 

(1)  Tliey  spread  toAvards  the  k^ast  resistance;  in  this  counection  it  i& 
to  be  obsei*\'ed  tliat  the  patb  ftf  leaat  resintancM?  m!iy  lead  t<i  holUiw  viscera 
— inte&tine,  i>Udder.  pleura,  or  1'rouchua — and  veina  imij  «iiuilarly  be 
iu\"adetl 

(2)  The  i^h  a  tergo  eaiis^ed  by  tbe  pidnation  of  arteries  and  juovements 
of  viscera  and  muHck^s.  In  connettion  \vitli  thia  jHjiut  tlie  wTit4?r  has  seen, 
etfpeuially  in  iuaiiy  ca^es  o^  intlannnation  about  tlie  face,  the  advancing 
prtMjess  fšpreadin^^  in  obhqLie  lines  tifvvards  the  skin^l^eing  couducted  thither 
l>y  the  lynip}mtics  aronnd  tlie  bbwid-veHStdH  tluit  pass  throug;h  the  snb- 
Giitaneaus  ti.ssiie  far  the  sapply  of  the  true  skin. 

Oo/istilutiotia!.  —  Pyhexja.  —  Fever  varie.s  reniarkabij,  the  de^ree  de- 
]>ending  (m  the  nature  of  the  infectJon  and  the  inlonsity  of  tlie  iir*x"Os®. 
The  nature  of  tbe  inferttion  niay  I>e  either  septic  intoxieatioii — that  is.  an 
aliHorption  into  tlie  blood  ol  ymjducts  of  niiero-urganism.s  on]y— or  ahsorp- 
tiou  into  the  hloiKUstreani  of  Uie  micro-organiHTns  tbemselveH.  In  the  čase 
of  liunian  l^einj^s  tbe  fornier  eondition  is  Uiore  easilv  demunstrated  than 
the  hitter, 

A  liigh  temperature  doeR  not  neceasarilj  denote  the  existeuce  of  a 
lar^rp  jibrtceHs,  htit  rather  niav  1k?  taken  to  iudieate  the  aeiitenesR  (jf  the 
infcction.  It  is  not  \'erT  rare  to  tind  severe  aud  fatal  inTection  and 
aupjuimtiou   with   a   noruial   or   subnomial    tenipenitnre  anbject    to    nulv 
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Hiuall  variations.     In  mild  cases  the  temperature  remaiiis  iairly  norma! , 
Imt  when  i)yrexia  exiHt8  it  generally  assumes  one  of  four  tjpes. 

(1)  Saprcejnic. — In  tluH  coudition  the  temperature  begins  graduallj  to 
rise  iminediately  after  infection,  and  reaches  its  liighest  point  (103°-104'') 
alK)ut  the  tliird  day.  A  daily  fall  of  I""  ensues  until  normal  is  reached 
three  or  four  day8  later ;  the  whole  cycle  thus  occupies  about  seven  day8,  or 
often  a  much  shorter  time. 

(2)  Hectk. — This  condition  is  characterised  ]ty  a  daUy  rise  of  tempera- 
ture commencing  at  noon  and  reaching  104^-105°  at  alK)ut  6  P.M.,  followed 
])y  fall  to  sul  »normal  by  the  next  moming.  The  hectic  state  may  or  may 
not  follovv  the  sapneniic.  The  daily  rise  and  fall  gradually  lessen  in  degree 
aH  the  aliscess  heals. 

(3)  Septicfcmic. — Here  again  the  initial  temj)erature  inay  l»e  sapra^mic, 
or  it  may  at  onee  rine  to  lO-l^^-lOo^  and  remain  elcvated,  with  daily  inter- 
miBsiouH  that  rarely  fall  to  normal.  The  temperature  falls,  but  with  the 
same  intermittency,  as  the  abscess  heals.  In  the  event  of  a  fatal  issue  it 
contiuues  to  rise  sometimes  to  lOG -107\  and  there  iuay  l)e  a  further  rise 
of  a  degree  or  so  after  dcath. 

(4)  Py€rmic. — The  initial  temi>erature  in  this  condition  also  may  l»e 
Ha]>ni'mic.  After  four  or  five  days  the  normal  temperature  quickly  rises 
during  a  rigor  of  104  -105  .  In  a  few  hoiirs  the  temperature  is  normal 
again,  and  there  may  remain  nntil  the  next  rigor.  The  temperature 
varies,  however,  and  does  not  al\vay8  conform  to  this  scheme  of  regukrity. 

Leucocvtosis. — This  coudition  is  marked  in  suppuration  when  not  dne 
to  tulterculosis.  It  ihcreases  \vith  the  development  of  the  disease,  and 
subsides  whcn  i»us  \»  lil>erate(i  During  convalescence  the  nujul)er  of 
leucocyte8  in  the  blood  sinks  l»elow  normal  (leucoi)enia).  The  pi-esence  or 
absence  of  leucocvtosis  may  be  of  value  in  diagnosis,  but  in  estimating  its 
uni>ortance  one  must  rememl>er  that  in  very  slight  and  very  intense 
processes  it  may  lie  altogetlier  al»8ent.     See  also  "  Lkucocvtosis." 

CoNSTiTUTiONAL  Depuession. — This  is  a  luarked  feature  of  the  disease ; 
like  aH  8ymptoms  this  state  varies,  but  the  sufferer  from  a  large  acute  abscess 
feels  and  l(M)ks  ill,  and  even  approaches  to  the  typhoid  state.  Eapidly 
increasing  weakness  autl  loss  of  \veight  increase  the  general  a])pearance  of 
j)rofound  jioisoning.  The  \vriter  bas  seen  a  čase  in  wluch  the  al>sence  of 
this  constitutioual  depression  had  the  eifect  of  turning  the  scales  from  a 
wrong  diagnosis  of  acute  suppuration  to  a  correct  one  of  a  rapidly  growing 
alidouiinal  cyst. 

In  human  1)eings  it  is  n(»t  e}isy  to  estimate  slight  variations  in  blood* 
j»ressure,  but  in  animals,  Dr.  Brodie  and  the  \vriter  have  together  demon- 
stratetl  the  marked  fall  of  blood-pre.ssure  that  f)ccurH  u^Mm  injection  into 
the  veins  of  large  doses  of  virulent  cultures  of  stJiphylococeus  pyogenes 
aureus. 

Amyi/)II>  disease  is  usually  a  sequel(>f  suppuration.  It  mu.st  l»eobserved 
that  amvloid  disease  (U)es  iu)t  <x.'cur  in  pnilonged  cases  of  tul»ereuIosis 
which  have  remaine<l  pure  infeclions  (see  "  Lardaceous  Degeneration," 
vol.  vi.). 

Diagnosis. — It  must  not  Ikj  assumed  that  every  thick  \vhite  or 
yeIlo\vish  lluid  is  piis  Ijccause  it  looks  like  it.  Fluid  of  tliis  character  may 
i>e  eaus*Ml  by  tlie  susjiension  of  epidermic  cells  as  seen  in  dcrmoid  cvsts,  or 
hy  other  cells  s(?en  in  the  degenerations  of  malignant  epithelial  and  malig- 
nant  eonnective  ti.ssue  tunHuirs.  Chvlous  fluid  mav  give  ristj  to  error  in 
tliaguosis.  The  \vriler  bas  seen  the  caqM>-metticarpal  articulation  <»f  the 
tbumb  in  a  man  suficring  fr*»m  gout  full  of  fluid  thouglit  to  Ikj  pus,  which 
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vms  reallr  coDii>osetl  of  acieular  crvstaU  uf  uric  acid  etuipondetl  in  ajtcr^i 

sjmnvial  tliiifL 

'i'hi*  iniTP  pre^^^eiicp  of  uti  mMiti*  h(»«cc»s  con  i*  recj^jp"«'^  ^O'  ^^"^  ^^'^ 
uud  MriijttniuH  ulivadv  ilK;*i]rci.  Thrn!  nn^  a  k^\\  itseptic  f1ui:tUrtliii$ 
»wf*Uuigri  froui  whk'U  it  g!iuul*l  K*  rc>nhly  (U?*iaij^uiish*?il. 

(1)  fhrukattiuui. — This  re«eiiil»l**s  an  aiiHCi\*is  in  having  a  fluctualiif 
centre  and  a  tLitltise  ifileinatoim  umrgiit ;  aiul  leiiGocytoBis  niay  abo  le 
preseut  it'  tho  lufmatr.imii  lm  a  lar^e  unt?.  It  ditrcrs  &oni  abeoea»  cd  iti 
«tit!(!en  ttjipearnncru  uftiT  iujrtrv  (nt-iessur)'  trnimiH  niav  he  eliglit  in  hKom^ 
{»hilirs),  iit  Ww.  *iUyt'iir<*  u\'  luiiii,  lupiti,  r^chtc^f?!*  |»yifxja,  ti«d  cougtitnti<rtul 
depresHioii,  mul  in  ih»*  tn^eiltnu  tViJiu  (*tiljiii^ji»*iii  uf  ihtr  Ivuipliatie  ^Iau-U 

(2)  DiJitfif^fttl  ffitlf  ttnd  urifutftf  hlottdtt'^. 

(3)  CoH*r,iions  <*f  synovi<tf  Jlui<(. 

Th<-^  thrcf'  liiMt  UMiiM^tl  have  well-iletirHnl  marj^ariH.  There  is  an  nt 
of  intfjiM*  pnin.  nnliios-?,  hertt,  pjTexui,  and  t^pnetitutionjii  (lepr^sHitm,  leucr*- 
cytr»HLH,  aiul  in  (l\)  niu\  (4j  more  funcluinal  ai;tivily  is  |Mjj?sibte  tltjU!  m 
finp])nrati\f»  lesicjUH.  The  ;iss<xrml.iou  i>f  an  Jilittc!*>8s  \\ilh  aiieurywii  uibv  W 
sumuipvhat  ilifficult  tn  »liat^ntise  Iroiii  im  uiiconijilictitod  iil>»co.ss.  Tbc  UHtiin- 
r.jf  tlu'  cuM.*  can  Ik*  dtrtinittdv  s<-'ltU»d  bv  iu  \mV)r\%  l>y  lli**  HiiH[>tfifiii»  hus- 
tmiiicnl  ivlati^m  »'f  Uil*  s*i]i]niralivi'  prticvA*,  uiid  }»}-  tlie  preaence  of  n  (n^H 
atid  ijiIht  rti^tiH  t*r  unoiirvsiu,  ^| 

K\iv.])1.  liy  thii  liistiTV  ifF  tlii«  ^!ts^^  uijit  njitm  llit*  ri'Hiill.s  af  n|>errttirm,  it  ' 
is  otteiJ  iiJi|Hwtsililc  to  di^tiiiguieli  l»c>twtvu  livdatul  and  utJier  cyHt*i  n 
goiijg  aciiti?  auppLinit.ifin  and  a  trne  acute  al>8ces«. 

The^  siniple  rlL»cu>,'l>iti^^n  of  a  dist^HHe  as  aont^^  altset^sa  is  not  euflii 
Sucli  u  diii):n(i.sis  d*«'^  nt»t  iiielude  aH  tlit'  know]edge  that  caii  be  ast-C 
OoniMiruiii^'  thc  maladv.  Thi^  iiiftdeqiiate  rt'uLij^niti<*n  takes  at-cotiiit  oiilv 
a  tlinicjd  *Mnulittori.  ilit*  exist*^nc^e  of  \vhiuli  iiiay  K*  dne  to  a  variHv  of 
agentft.  Tito  speritio  a^euls  are  tlie  essential  foiindatiou  of  a  diji^n1>^'iH. 
Ctjrtain  clinicaJ  sigus,  !ujwever,  niav  aniietijues  give  a  surget*ii  the  clue  to 
diagnojse  t!it*  actual  miero-or^rjinisni. 

The  e.NiHtenceof  au  atute  aliscL^HH  in  itselt  is  a  step  towards  this  cdinieal 
niethotl  of  din;j;iiosis,  m  hu  l^r  as  ihe  pr^etis  inust  \ie  dne  to  one  nf  lli^ 
inicro-i^r^anisms  of  acute  i^nppiiratinn.  Ttie  niarkedlv  localined  and  fir- 
CLimseril>evl  altsc^^seesp  sueli  as  ^1l^iLs  and  carlmni-lei^.  ure  nitist  f'reqnentlv  di:e 
tu  a  staplivlntiKi^ciiM  irifectiuii,  l>ut  an  abtioluttdv  analniiouš  coiulition' mav 
be  )>rou*i]it  alHuit  by  liaoillus  ty]ihi,  Again.  if  the  i;ircninscril>ed  al»&ce.sK  1« 
cnm]i]icated  hy  lyin|»han^itLH  it  is  |hoaHildy  ii  stroptrjcoteim  iiifectioii,  but 
lyin]>haiigilifi  niav  it]Hottc<:om]>aiiyllie  inltutimi  nfa  viruleiit  .staphvlococ-eus. 
The  fases  in  \vh:ch  tlie  wr)ter  hjis  found  a  |nire  stivpttx-(H:'cn»  in  an  aeute 
circnnist^rilied  idiHce.s,^  !iaM*  l>een  nin%  antl  kucIi  iul  ah^uess  Ins  u^iiallv 
l'LilIoweil  in  ihliLs  tlmt  liad  recentiv  heen  tlie  mte  i>rerysi]>ela8.  Thorefor^a 
histiirv  of  a  previous  attack  iif  erysi]n'htH  at  thc  HJiine  pari  iiidiiences  the 
'inipreKsinn  as  to  tlie  oaiij^al  u^ent  iif  the  nvvv  svinptoiu  of  »siippuratioii  Itein-^ 
dne  tn  the  pre^ienee  af  streplococeuH  pvo^eneH. 

Tlie  pre>;euee  in  (lie  urine  of  KtJiiiljyhM.'OL-fi,  Mtrept-itecicei,  aud  Jmelllus 
Ivjihi  has  iiided  the  dia^iioKis  of  rases  ^nfibrin^  fmni  »onie  lesimi  dne  to 
tlii-s^'  nii('r«t^Drganifinjs. 

The  .4oat  of  disease  liears  an  this  snhjeet;  sttiphvlocofcn^i  infeetiun  is 
liahle  to  occur  In  arthritis,  meningitis,  OBteonivelitin.  Bnt  tbe  writer  has 
pnlilislied  a  e-jise  af  siiliaeute  ahi^ee^-s  enniieetvd  nith  the  rij^^ht  8acro-ilia<: 
sviK-lioiidroHis  in  n  (diiht  of  ten  months,  whii  rMi.L>\'ered  in  ;^L\  wteks,  in 
\vhieh  pnre  and  virulent  streptococci  were  funnd. 
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On  jfood  grounds  "VVidalH  reactioii  is  regarded  as  a  confirmatory  prtKiess 
in  tlie  diagnosis  of  conditions  dne  to  l»acilIuB  typhi.  In  8tapIiyloniycose8 
and  strej)tomycoses  the  \vriter  haH  been  unaMe  tooonvince  IiiniRelf  tlmt  the 
applicatiun  ot*  the  honiologous  nera  aids  ttie  diagnosi.s. 

A  complete  httteriologkal  eramination  of  tke  pus  and  ahscess  wa/i  is 
essential  aa  c(nifirinatory  evidence.  In  most  cases  of  acute  alfscess  exaniina- 
tion  of  the  pus  alone  wiU  reveal  the  micro-orgaftism,  in  others  it  ia  rareh* 
found  in  the  ]>ii8,  hiit  it  is  more  certaiu  to  be  found  in  the  aliscess  walL  A 
notalde  example  of  the  latter  is  Ducrey'8  8treptol»acillua  of  soft  sore. 
Hence  in  ali  cases  wall  antl  pus  must  he  tested.  The  examination  ought  to 
include  staiuing,  gro\vth  on  artiticial  media,  plate  cultivation,  and  inocula- 
tion  into  animals. 

To  collect  pua  in  a  suitable  way  for  this  complete  and  rigorous  l»acterio- 
logical  examination  the  writer  uovv  adopts  the  following  plan : — By  means  of 
a  sterilised  flask  alone  tlie  collection  of  pus  ia  impossible  without  soiling 
the  upi»er  \)&vt,  and  ao  setting  uj)  connection  that  niay  lead  to  the  con- 
taminati(»n  of  the  c<»ntent8.  To  eliminate  this  aource  of  ctnitamination  he 
ušes  a  simple  ap|»aratuH  consistiug  uf  t\vo  parts,  a  long-necked  Hask  within 
which  is  a  piece  <>f  glasa  tube  o|)en  at  the  ends,  kept  from  muvemeut  by 
means  of  the  cott<m-w(M)l  plug  \vith  which  the  tlask  is  stf>pj»ed.  This  pre- 
caution  of  fixing  the  tul»e  ia  (»f  im]M>rt{ince,  for  if  it  is  niovable  it  will  ahake 
about  while  travelling.  The  ap]>iiratus  is  tlien  sterilised.  The  cavitv  con- 
taining  the  fiui<l  ia  o{>ened  ut  an  acceH8ii>le  spot  l>y  means  of  an  incisiou 
conveniently  directed,  and  thQ  \valla  are  liehl  apart  by  blunt  hooka.  The 
iuner  or  conducting  tul»e  is  then  drawn  half-way  out  of  its  bost,  and 
by  means  of  a  pair  of  forceps  is  held  in  the  cavity  of  the  aljscess  at  an 
angle  vvhich  i)ermit8  the  [»us  to  gravitate  through  it  to  the  hottom  of  the 
receiving  Haak.  When  a  sufticient  quantity  has  l»een  collected  the  inner 
tulte  is  carefully  and  j)ermanently  removed;  then  the  flask  containing  the 
fluid  nuist  be  ])lugged  again. 

A  portion  of  tlie  actual  waU  is  at  the  same  time  removed.  In  order  to 
eliminate  the  ]M>ssibiIity  of  contaminating  the  pus  it  is  very  essential 
that  no  akin  ia  iuchided  in  the  prtrtion  removed. 

Treatment. — The  first  oltject  in  aH  treatnient  is  to  determine  the 
jx)ssible  Kources  of  infection.  After  a  cureful  attempt  to  purify  these 
Hources  an  ellioient  dressing  should  W  a))]>lied  to  them.  By  thia  means 
further  infection  \vill  l>e  exclu4led,  and  the  very  rare  event  of  the  con- 
tinuance  of  su])punition  after  an  acute  altaceaa  has  l)een  o^iened  under  ali 
projier  precautions  mav  l)e  avoided. 

The  management  of  acuto  aitacesa  may  Ik?  descril>ed  as  local  and 
constitufiomd. 

I^CAL. — Ahortive. — By  some  aurgeona  it  is  conaidert»d  p»s8ible  to  uborl 
an  acute  alv*cess.  Unnas  No.  88  plaster  has  the  reputation  of  beiug  able 
to  alntrt  lH>ils  and  carbuncles.  Alcohol  soaked  in  \vadding  applied  to 
the  ]Kirt  and  covered  by  mackiutosli  has  been  granted  the  H;ime  pro]>erty. 
SipuHving  the  threatencd  s]H>t  has  i)een  Siiid  to  act  in  this  direction.  Kest 
should  also  Ik3  jtart  of  this  (loubtful  treatment. 

PrfVinitite. — Mr.  Watson  Cheyne  has  ]Miblished  C41s**h  in  which  he 
considera  that  antistreptococcua  aerum  may  have  prevented  infection. 
These  \vere  injected  \vith  s«Tum  ])revious  to  the  ra*lical  removal  of  exten- 
sive  cancer  connected  with  8«turcea  of  ali  aorts  of  pissible  infection. 
incrhuling  that  of  atreptococcus  pyogenes.  It  should  1k?  obRe^^Td  that 
antistrei»t(KMjccus  serum  is  apec;itic  only  for  atrept<K:occua  pvogenes,  and.  as 
lar  as  \ve  kno\v,  disivgards  the  toxins  of  other  micro-organiams. 
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Palliatire. — Tliisi  treatuient  consi^  in  firet  sbaviiig  the  part,  thes 
pariiViin;  the  skin,  Garerin;^  tbe  atiKcens  mid  the  area-  for  a  wide  jrjmce 
Bffouutl  jt,  MDil  theii  keeping  it  poultic^^d  ^vith  bjraeic  lint  that  haš  i-eea 
wrttllg  out  of  boiling  ^vater  Holution  ^^f  either  i^ercliloride  of  mercur? 
(1-8000)  ur  carbuUc  acul  (1-40);  applications  of  fresh  fomentations  muil 
he  cf^ntiniiallv  macle.  Tho  (Mirt  must  aieo  be  rested^  and  if  pos^ible 
tilevateti  Of  coun^e  tlie  situation  of  an  a)jscess  will  necessarilj  re^aUte 
the  treuttneut.  Ke^t  in  the  čase  of  a  limh  is  attaiBahle  hy  careful  pplint- 
ing,  by  placjng  the  liinli  in  tbe  position  in  which  thero  is  least  pain,  aorl 
hy  carefiillj  jmdding  ali  tho  natuml  ]ir>llowf4  that  will  otherwise  eiisl 
li€tween  the  limb  and  the  spliut.  There  seems  do  dotiht  that  hot  poulticft 
basteu  suppuuttion,  heat  apparentiv  l>eing  tbe  stimuljiting  tact-or.  If  tht 
dresisinf^  intn  \vbicb  tbe  piis  disrhiargo?^  and  the  skin  with  whiclx  it  cuiua 
m  coiitiiet  ure  hi*th  rendered  Kterile,  then  tlie  jnis  reiuaiim  uucomplkiilecl 
\vith  fttiv  othiT  iiifeetiim^  As  a  rule,  ruplure  of  an  abscecis  tinder  the« 
eoTiditifnjs  wiJl  not  lie  follovve^  l«y  any  furtlier  escape  of  thick  \vhit^  y^. 
ihe  puH  Iteing  rei»iaced  hy  a  diminisliing  dificbarge  of  senini  that  pmcti- 
CAny  eejiHes  in  twenty-foiir  to  furtv^eiglit  hrmrs.  The  use  of  ]>^)ultioe^  '/I 
bmn>  }«read,  linseed,  cam.jL,.  charcual,  ete.,  is  inadvisahle,  und  f^liould  cui  a« 
acooiint  l»e  euiphjved. 

Ojtrrutire. — Directiv  tbe  siirgeun  in  siiro  piis  has  tbrnjeii,  he  sbould 
prrM!ef*d  to  ojien  Ihe  ahneens.  The  skiu,  instnujients,  band«^  etc,,  requiit 
Aw  i>erlect  sterlUHatitiE  a«  m  anv  other  surgical  ffieration.  The  seal 
of  tho  inciilion  usiiallv  selected  is  at  that  part  uf  tho  abscess  at  whic}! 
tho  ekin  i«  thmnest — in  other  wordtf,  vrhere  tlie  abscess  is  *'  pointinf.' 
There  mav,  h(>wevev,  1x3  roaaons  for  opening  el&e^hei^e.  For  instJinfsfi,  »n 
absce.s'^  mav  l.>e  ^Kjiinting  ou  the  margin  uf  a  cheek ;  in  thia  čase  it  w<«uld  he 
\me  to  make  au  attenipt  to  aave  tbe  thsnned  epithelial  covering  bjr 
evacnatLDg  tlie  piin  hy  mejiiis  of  an  incision  l»elow  the  jaw,  so  that  tW 
B\ib&equent  ncar  \vill  lie  hiddeu*  Againjt  ie  Tiecepwary  to  make  tbe  incisiou 
as  far  away  aa  possible  from  anv  souroe  of  sepsli*. 

The  directioTi  *d"  tlni  ineinioii  ^iU  Alm  vary  with  the,  čase,  and  when 
Tiear  theiii,  it  iniist  l»e  iii  the  direftinn  of  vesseb,  nerves,  ductt*,  and  tulies> 
to  avoid  Hoimding  these  imiH>rU]it  stnictiire^.  The  leiigtli  of  the  iucision 
must  aiwayf*  U*  snfHcient  U*  admit  a  finali  ^poi^ge,  \vHeb  s^hould  lie  ušel 
geiitly  tti  ln-eak  do\^'n  septa  ti  jat  iiiav  sei^arate  reeesses  from  the  luaic 
cavity.  In  justice  to  liif^  otlier  caset^  a  Kurgeoii  shoidd  not  put  his  tioger 
into  a  septic  cavitv  uulest«  al»sohitely  ohhged  to  do  sa  After  ali  tbe 
pu.s  Jias  escajied  the  maide  nf  tbe  ahscess  cavitv  sbuiild  lie  carefnllT 
\riped  ciiU.  wit.h  a  spiuige  wrnrtg  as  tlry  a.s  possible  froin  a  watery  šidution 
lif  l-1'O  earhiilic  acid  or  1-2000  jierehloride  <if  iJiercary ;  tbis  prcK-ediin? 
wjn  take  a^vHv  some  netnitic"  tissiie  left  liehind  after  the  evacuation  of  tke 
pns,  and  al^^o  motit  of  Ihe  iiiner  kiver  and  some  of  the  middlo  ljiyer  of  tke 
abscens  \valk  Rest  and  splintiiig  ure  as  uetessarv  here  as  in  tbe  pialliative 
treattnent. 

In  the  operative  treatment  of  eurltnoL^le,  in  w]iich  adlierent  Decrotie 
tissue  iK  !il«unihint,  suraping  with  a  sharp  spoi>n  is  reqnired.  It  is  ti^ual  t-o 
applv  pure  earhoHe  acid  to  tbe  .siirtaee  ttuiK  exposed,  ]int  the  writer  l\aš 
Keen  manv  ea.seB  do  perfeetlv  \veU  wil.lu>iit  that  i»recautiun.  In  jitutBing,  it 
is  w(irtli  nnting  tbiK,  hecaiise  by  the  use  of  a  sharp  siKMjn  the  newJy- 
seraped  Hiirfaee  is  nocessarilv  iulected,  and  so  tbe  cpieHtiim  of  iiiiiiiumty, 
perbapš  Um-al,  perliapa  general,  is  AvrapiM?d  n)!  iu  ihe  explauation  of  the 
fttViiiirahle  ]Hiigresw  of  the  ea^e  in  tlie  ahsenee  »jf  a  ]'owerful  germicide 
sneb   as  t-arlHiliu'   acid.     A   larlfunele   niav    he  exeised,  and   tbe   resultins 
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woiind  Htitched  up.  But  if  too  much  iissue  bas  been  renioved  to  permit  of 
this  course,  the  resulting  wound  can  be  skin-grafted  at  the  tirne  or,  better 
stili,  at  a  latar  period  In  the  čase  of  acute  abscess,  scraping  out  the 
interior  of  the  cavity  with  a  sharp  spoon  is  quite  unnece88ary,  and  in  fact 
only  adda  traumatism  to  an  alroady  l)adly  diseaseil  part.  It  is  niso  said 
that  ficraping  away  an  abscess  \vall  umj  cause  generalifiation  of  infection. 
Thifl,  of  course.  is  possible,  but  the  precise  value  of  the  abscess  wall  will  be 
discussed  later.  Washing  out  an  abscess  cavity  with  antiseptic  lotions  in 
order  to  kili  micro-«)rganiHrn8  is  quite  tiseless,  Itecause  thoee  actually  kille*! 
or  inhibited  are  a  very  small  njLiuority.  Again,  the  main  source  of  uiicro- 
organisnis  is  left  behind  in  the  middle  layer  of  the  abscees  wall  which  the 
lotion  will  not  roach.  Fiirther,  antiseptic  lotions  may  act  aa  irritants.  In 
treatment,  the  fai:t  should  bo  recognised  that  profound  changes  are  occurring 
in  tlie  fluids  and  tissues  of  the  host  upou  which  ultimate  recovery 
depends. 

J^rainage. — Artiticia.1  drainage  should  be  avoided  as  far  as  poftsible. 
The  disadvantages  of  drainage  are — (1)  Tubes  act  as  convenient  tracks  for 
the  access  of  fresh  coutaiuinatiug  micro-organisms.  (2)  As  inert,  lifeless 
foreign  bodies,  tubes  are  incapable  of  actively  conibating  the  micro-organisms 
in  tlie  cavity,  and  by  this  neutrality  a  tube  vvilJ  poruiit  the  esistence  and 
poaMibiy  the  multipLication  of  such  niicro-orjcanisnis  n»  bec-umo  deposited 
upon  it.  The  \vTiter  has  frequently  bacteriologically  exainined  tlie  serous 
tlischarges  froia  he-aling  abscess  cavities,  some  of  which  uere  drnined,  while 
L^me  wcre  not ;  in  aH  cases  the  causal  micro-organisms  were  not  only  present 
long  lis  the  diHcharge  continue<l,  but  were  also  virulent  to  lower  animals. 
(8)  After  a  very  few  hours  the  only  y>art  of  the  abscess  cavity  drained  is  that 
which  is  in  actual  contact  with  the  tube.  If  drainage  tubes  be  eniployed, 
they  should  bo  as  large  as  possibleund  diacontinued  e-arly.  The  iudicationa 
for  the  rcmoval  of  a  tube  are  diminution  of  discharge,  and  the  iiatural  ex- 
pidsioD  of  the  tulje  l>y  the  coutraction  t>l'  the  ca\  ity  and  the  granuLition 
tiBSue.  Uowever,  a  drainage  tube  is  essential  in  a  deoply  situated  abscesj«. 
Čare  shoidd  be  taken  that  the  extemal  extreiuity  of  the  tube  is  level  with 
the  surface  of  the  skin. 

HiItou's  method  of  opouing  an  abscess  is  usually  adopted  in  those  cases 
where  the  pus  Ls  deeply  situated  and  is  in  close  proximity  to  important 
structures.  Here  an  inciaion  is  made  over  the  region,  and  the  tissues  are 
carefully  divided  in  layers  till  the  dangerous  area  is  reaclied.  A  pair  oF 
sinus  forceps  is  pushed  in  to  the  cavity,  and  in  withdrawing  thein  the 
aperture  is  dilated  by  opening  the  blades  in  the  direction  longitudinal 
with  the  structure^i  it  is  nece88ary  to  avoid.  The  freely  escaping  pus  and 
the  superjacent  tissues  inay  hide  the  opening  into  the  cavity  il'  the  hole  is 
not  miirked  by  inserting  a  probe  before  pemianently  withdrawing  the 
forcepe. 

Dressing. — This  should  be  the  same  as  applied  to  an  ordinarj  aseptic 
wound.  When  aliscesses  are  oi>enBd  ljy  the  abovo  methods,  fresli  tissue 
Bpaces,  lymph-ve6aels,  and  blood-vessels  are  opened,  and  generalisation  of 
the  micro-orgauism  will.  it  is  said,  \ie  rendered  jHDssible.  Tlie  wTiter  has 
never  seen  this  occur  after  opening  an  acute  or  subacute  abscess.  It  is 
often  neceaaary  to  cut  through  the  heaUhv  tissues  in  order  U)  reach  an 
acute  abscess.  But  these  tissues  imme(iiately  heal  witliout  sigus  of 
infection,  as  quickly  as  though  no  microbes  had  traversed  them.  Ah 
will  Ije  later  pointed  out,  some  important  question8  of  artificial  immHnity 
and  j>rotection  po83ibly  ariae  out  of  this  fact.  Some  foreign  surgeons  lay 
great  stress  upon  the  importance  of  this  po8Bibility  of  infection  to  geueralise, 
vou  XI  33 
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frequently  injected  this  serum  in  cases  of  pure  and  mixed 
infections,  but  he  has  never  seen  the  least  benefit  result  froi 
ment.  If  this  particular  serum,  in  its  present  condition,  hi 
surgerj  it  is  only  as  a  preventive,  and  not  as  a  curative 
"William  BuUoch  and  the  writer  of  this  article  have  atteznpt« 
a  serum  that  would  protect  against  staphjlococcus.  A  mare  "^ 
with  virulent  8taphylococci,  and  her  blood  wa8  subseauei 
dififerent  periods,  but  with  no  positive  results,  for  it  failed 
protect.  Judging  from  the  meagre  accounts  published  by  o1 
(Viguerat  and  others),  a  serum  similarlj  prepared  has,  in 
given  positive  and  promising  results. 

In  ali  the  pathological  processes  that  end  in  recoverj  the 
phjsiological  aspect,  and  this  is  especiallj  so  with  regaid 
diseases,  to  which  class  of  affectiona  abscess  certainlj  belongs. 
pointed  out  that  when  an  abscess  has  burst  or  has  been  opeiu 
stances  in  which  fresh  infection  has  not  occurred,  it  wUl,  Bi 
without  further  discharge  of  pus.  It  is  at  present  impossil] 
i  .  satiflfactorilj  the  reasons  for  this  fJEict.    Further,  it  is  iznp 

'  why  suppuration  ceases.    As  will  be  seen,  it  is  more  easy  to  a 

not  causes  of  recovery. 

i  Now  the  efFects  of  the  evacuation  of  the  pus  are :   (1) 

t:  tension,  (2)  a  diminution  in  the  number  of  micro-organisnu 

removal  of  their  and  other  toxic  products.     It  has  alrc»uly  bee 

in  this  article  that  after  the  pus  leaves  an  abscess  there  stali  re 

collection  of  micro-organisms.      The  mere  liberation  of  puSj 

account  for  the  cure  of  the  disease.     There  are  micro-organisn 

sufficient  to  promote  numberless  acute  abscesses.     The  renu 

I  orgamsras  are  seen  in  greatest  numbers  in  the  abscess  wal 

demonstrated  also  in  fewer  numbers  in  the  surrounding  tisam 

serous  discharge.     It  may  be  suggested  that  the  biological  con 

remaining  micro-organisms  are  adversely  inlluenced  by  th 

antiseutica.  but  in  disniissincr  t.hfi  bflst  irftatTJiPTit;  fnr  annte  n 
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iffliDhargBfrofn  healing  Btaphjlooocoio  absoesses  in  man,  not  only  were 
10  microoocci  present,  but  the  writer  found  them  to  be  very  vinilent  and 
kpable  of  killing  animals  if  inoculated  in  the  usual  doses.      The  same 
'ulence  continued  if  the  abscesses  were  prevented  from  healing  by  the 
isertion  of  draina^  tubes.     In  human  Iteings  it  is  impossible  to  estimate 
le  \-irulence  of  the  initial  dose,  and  without  thia  standard  it  is  impoBsible 
sav  delinitely  whether  it  ha«  gained  or  lost  in  degree.     In  the  necessarily 
days  during  which  the  writer  has  been  able  to  observe  it  in  healing 
t,  the  virulence  lias  always  been  fairly  niaintained,    Another  fact  of 
iportanoe  is  that  experimentally  niany  micro-organisms  that  cause  acuta 
fiuppuratioa  can  be  shovm  to  incrtase  in  virulenoe  during  their  pOBsages 
through  animals.     The   virulence  of  atreptococoi  is  rapidly  and   greatly 
increased.     Fiirther,  tho  writer  haa  been  able  to  obeerve  the  virulence  of 
the  iMicillus  malloi  in  a  čase  of  glanders  for  a  period  of  nineteen  montha. 
In  the  tisaue  removed  at  the  last  oi)cration  (aftor  which  tho  pationt  left  the 
hospital  quit6  cured).  the  bacilluB  mallei  wa6  as  virulent  as  when  tirst 
lested  on  the  man 'a  admission.     Pus,  granulations,  and  fluid  cidtures  gavo 
[the  same  result,  viz.,  retention  of  virulence ;  so  progressive  loss  of  virulence 
the  micro-organism  cannot  havo  been  tho  rcason  of  rocovery. 
The  retention  of  virulence  is  also  possible  in  the  čase  of  an  abscess  that 
»rms  after  typhoid  fever  and  due  to  Ltacillus  typhL     A  čase  has  recently 
under  tho  observation  of  Dr.  William  BuUoch.  in  which  tho  patient 
a  sinus  that  liaa  been  disoharging  for  nine  mouths.     The  sinus  containa 
extremely  virulent  bacillus  t}^hi,  yet  in  spite  of  this  fact  the  patient  is 
bpparently  in  good  health.     It  seems,  then,  that  the  micro-organisms  may, 
under  certain  conditions.  retain   their  virulence,  but  lose  their  power  of 
acting  poiflonou8ly  upon  the  affected  person.     It  must,  therefore,  be  supposed 
that  the  tissues  have  lost  their  property  uf  being  acted  upon,  and  that  they 
have  generated  certain  antagonistic  properties  by  which  the  invading  micro- 
organisms  are  rendered  comparatively  inert. 
^K      There  are  some  reasons  that  make  niany  surgeons  and  bacteriologista 
^hibach  much  im[>ortance  to  the  protecting  intluence  of  tho  abscess  walL 
^nhey  look  upon  it  as  a  barrier  l)etween  healthy  tissuea  on  the  one  side  and 
^Bhe  disease  on  the  other.     The  idea  receives  some  support  from  the  fact 
^Mhat  a  groat  coUootion  of  micro-organisms  is  abruptly  dcmarcated  by  the 
^ubscess  walL     In  a  fuIIy-developed  absceas  the  waU  is  certainly  at  any  rate 
a  mechanical  barrier.     But  an  abecess  in  ita  early  atages  is  without  a  wall, 
whi]e   Ihe  micro-organism  is  infiltrating  and  killing  tissues  an  absceas 
wal]  cannot  form  if  these  circumstances  continue.     It  can  only  form  wben 
the  micro-organism  has  lost  some,  at  any  rate,  of  ita  destructive  power     If 
this  is  80,  it  must  be  assumed  that  the  wall  only  forma  round  an  irritaut  aa 
it  would  round  a  foreign  body,  and  that  for  special  protecting  work  it  can 
^have  no  more  specific  value  than  any  other  tissuo  of  the  host. 
^m      In  the  čase  of  the  accidental  infection  of  operation  wound8,  the  tem- 
^fcerature  and  constitutional  symptom8  gradually  aubside  till  the  third  or 
Hlourth  day  when  they  disappear.     It  is  said  that  because  the  abscess  wall  is 
gradually   forming  during   this  time   the  constitutional  signs  gradually 
disappcar.     Tliis  Tooks  at  first  an  important  reason,  but  it  must  be  borne 
in  mind  that  when  the  temperature  fitst  begine  to  fall  the  defeat  of  the 
micro-crganism  or  its  toxins  has  probably  begun,  and  at  that  stage  there  is 
no  absoess  wall.     Tiie  gradual  subsidenoe  of  temperature  in  typhoid  fever  is 
not  supp<:»8ed  to  be  the  efTect  of  a  barrier  forming  round  the  leaions,  and  the 
sudden  fall  of  temperature  ia  pneumoaia  cannot  be  due  to  the  formation  of 
protecting  membrane.    Then  again,  even  in  the  presence  of  a  verj  thick 
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construe  these  results,  he  would  saj  AfanassiefiTs  second  i 
directlj  negatives  his  assumption,  and  proves  a  general  immi 
a  local  one;  and  further,  that  the  abscess  waU  shares  iti 
resistance  with  the  rest  of  the  animal'B  bodj,  part  of  which  it 
is.  The  writer  of  this  article  had  been  inoculating  animals  wi 
staphjlococcus  pjogenes  aureus  with  a  view  of  testing  the  sa 
and  after  a  series  of  ezperiraents  the  results  lefb  him  with  ti 
that  when  an  abscess  has  well  formed  (after  six  or  seven  i 
require  more  than  double  the  dose  of  a  tested  virulent  cultur 
an  abscess  elsewhere  in  the  subcutaneous  tissue  of  the  same  a 
increased  dose  often  induced  no  obvious  local  changea.  In  a 
same  dose  induced  a  serous  effusion  that  disappeared  witfa 
Further,  this  capacitj  of  resistance  was  quite  temporary,  and 
in  probablj  lesa  than  fourteen  dajs,  leaving  the  animals  as  a 
ever. 

Perhaps  the  protecting  value  of  an  abscess  wall  has  been  ov 
With  some  justification  an  observer  may  be  pardoned  for  lookij 
a  membrane  through  which  highlj  toxic  products  can  leak  intt 
And  instead  of  protecting  the  host,  it  may  really  hinder  the  t 
these  products  by  closelj  encircling  them.  The  fact  that  bol 
occur  in  uninterrupted  sequence  seems  at  first  sight  to  i 
argument  of  immunitj  or  protection,  but  even  here  either  i 
protection — it  may  be  but  of  a  transitory  nature — is  probab 
procesa  eventually  ceases.  Our  present  knowledge  of  the  relat 
the  causes  of  suppuration  and  immunity  is  so  8canty  that  a  < 
the  subject  is  of  little  value,  but  there  are  facta  which  point 
relations  between  them.  Fehleisen  8howed,  in  experimenting  on 
streptococcus  infection  in  the  treatment  of  cancer,  that  his  p 
rendered  iminune  to  that  micro-organism  for  from  three  to  fiv< 
is  also  found  that  abrin  applied  to  the  conjunctiva  confers  loc« 
against  abrin,  but  not  general  immunity.  Whatever  may  be 
these  and  other  experiment8,  clinical  observations  lead  one  to  ti 

p.nno.lilftinTi  f.haf.   t.bft  bRalina   r»f  nn  n/»iite   nir/»nmapriV»AH    flKancuao 
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The  etio]ogy  and  pathological  aiiatoniy  vary  iu  degroe  onlj  from  thoee 
»f  acute  circumacribed  abscess,  the  variation  being  an  increofied  int«uBity  of 
ihe  procesa,  which  may  be  due  to — 

(1)  A  comparative  iucreaae  of  the  capacity  for  action  on  the  part  oF  the 
Lcro-organism. 

(2)  A  comparative  decrease  uf  the  capacity  for  reaiHtance  on  the  part  of 
le  bost 

(3)  A  cnmhination  of  these  phenomena. 
Th«  result  is  a  hurrouing,  ramified  cavity  eonUining  pus. 
The  Bpread  of  the  nucro-organism  occurs  chiefly  in  the  aoft,  comiective 

tiBfluea,  and  is  ut  first  litoited  by  the  niechanical  reaistanoe  offered  by  the 

dense  conuectivo  tiBsucs — fasciic  and  bone ;  but  the  natural  cessation  of  the 

process  of  diifusion  i«  Hoft  conuective  tiHBues  dej^nds  u|K)n  the  more  pro- 

Htbund  changes  that  take  plače  in  tlie  relation  between  micro-orgauism  and 

H  bost — ohangeB  to  which  reference  has  l^een  uade  in  tl»e  article  on  "  ACUTK 

HCrKCUMSCHinEO  AnscKSS."     Death  of  the  bost  may  occur  l>efore  the  final 

H.arreHt  of  the  proces«  of  diffuRion.     Multiple  acute  ditfu«e  abscess  may  be  (a) 

Hi/Vtmar^.  the  result  of  immediate  generali^ation  of  the  iuitial  doee ;  (5) 

^  8econdatyt   the   result   of  infective   emlx)li   {pyamid).      However   cauaed 

those  absccases  vary  in  size  from  iaolated  collections  <»("  a  few  le«cocyte8  to 

rvitios  eontttining  pints  of  puB. 
Clinical  Signs  ANi>  SvMPTOMS. — Locol, — In  the  čase  of  a  superficial 
diffuse  abscess  the  skin  covering  it  i»  jiainful,  red,  hot,  and  tedomatous.  and 
the  part  is  8Wolleu.     The  margin  is  diffiise.     Evidence  of  Buppuration  and 
the  a{)proaeh  of  j>us  to  the  surface  is  indicate<l  by  tlie  detection  either  of  a 
fioft  Bpot  in  the  otherwi8e  brawny  tissue  or  of  definite  fluctuatiou.     A  rapid 
■and  estensive  accumulation   of  pua  jiroduces  gangrene  of  the   skin    by 
•oyiug  ita  hlr.Hxi-Huppl3'.      The  presence  of  a  deeply  situated,  diCfuse 
ibaoesH  is  marked  hy  {min.  incrcano  in  aize  of  the  part,  and  cedema  of  t-ht* 
JBUperjacent  skin.     Crepit-ation,  caused  by  the  presence  of  gas,  is  a  sign  ouly 
>tarely  met  with  in  abecess,  but  it  is  comnioner  iu  the  ditVu^e  than  in  the 
.circumecribed  form.     It  is  due  to  one  of  two  causes :  the  gas  may  ha  ve  l>eon 
igenerated  by  decomposition  of  the  abecess  contenUs,  or  it  may  liave  guined 
entrauce  to  the  abscess  cavitv  by  meana  of  a  communicjition  l)etween  it  and 
ithe  reHpiratory  or  dige^tive  tract. 

Tlie  constit uHoTutl  signs  are  the  same  as  those  of  acute.  circuiuscribed 
rftbaccss :  they  vary  in  severity ;  they  may  \h*  hectic,  pyiemic.  or  septica^mio ; 
or,  even  in  severe  and  fatal  eaaes,  marked  disturbauees  of  t«ui(ierutiire  may 
bo  alt<ogether  \Tanting. 
K       Tkeatmknt. — Locid. — The  general  principle^  of  treatmeut  are  ainjilnr 
Hto  those  descril)ed  in  the  article  on  "Acute  CiKCUMsrRiiiEii  Amsckss."   The 
HfeDOlBiouB  must  I«  free  and  extenBive;  this  is  e6pecially  desirable  iir  those 
Breunon  in  vvtuch  the  skin  is  likely  to  become  gangrenous;   if  extensive  gan- 
grene occurs  skin-grafting  is  neceesarT  ailer  the  separation  of  the  dead 
tiflsues.      Depcndent  incisions  and  dramage — with  the  largest  tubes — are 
eaaential  where  putrefaction  existB.     In  spite  of  these  meaaures  dilHision 
umv  eAtend  and  neceRsilale  further  incisions  conibine<l  with  local  antiBeptic 
baths,  or  hot  antiseptic  iMJultices  froquently  changed.     In  desperate  casee, 
such  as  rapidly  spreading  glandon*,  tJie  appHcation  of  j>ure  carltolir*  acid.  of 
nitric  aoid,  or  tlie  aotual  cautery,  to  tlie  internal  surface  of  the  cavity  is 
indicatod.     Constitutional  ireatnunt  calls  for  special  attention,  particu]arly 
rwith  regard  to  fresli  air,  change  of  air,  nourishment,  atimulauts,  etc. 
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tuberculosis ;  indeed,  chronic  abscess  and  tuberculous  abscest 
;  almost  sjnonjmous  terms,  and  this  too  in  spite  of  the  fact  ti 

I  culous  process  is  not  a  true  suppuration ;  the  tuberculous  proo 

caseation  of  newly  tbrmed  chronic  inflaramatorj  tissue.  Trui 
maj  occur  in  a  tuberculous  abscess  if  the  infection  become 
entrance  of  one  of  the  micro-organisms  of  acute  suppuration. 
ever,  be  stated  that  b1ow17  forming  abscesses  can  be  induc< 
bovis  (actinomycosis),  bacillus  typhi,  and  even  baciUiis  n 
recent  experiments  bj  Kocher  and  others  show  that  micrc 
capable  of  provoking  acute  orsubacute  suppuration,  maj  in  c< 
Btances  cause  semiquiescent  conditions  that  can  onlj  be  te 


Pathology. — Dr.  Whitfield  and   the  writer  have   been 
cellular  flora  of  chronic  inflammatorj  lesiona     It  is  out  of 
enter  thoroughlj  into  our  results,  but  it  maj  be  said  that 
leucocytes  appear  to  us  to  be  lymphocytes  chieilj,  and  ther 
great  number  of  plasma  cells  together  with  a  great  amount  of 
degenerated  connective-tissue  elementa. 

Diagno8i$. — A  8lowly  formed  abscess  when  of  tubercul 
distinguished  by  the  comparative  thickness  of  its  wall8.      ' 
of  the  tuberculous  origin  of  an  abscess  may  be  asaisted  bj  ti 
the  individual  to  tuberculin ;  of  course  this  means  is  only  to 
in  isolated  and  obscure  cases.     Leucocyto8iB  in  tuberculosis  i 
on  tlie  contrary,  eosinophile  Ieucocyte8  are  often  either  absent 
in  number.    The  presence  of  a  hectic  temperature  and  amylc 
not  signs  of  tul)erculou8  infection,  but  thev  are  signs  that  th 
either  non-tuberculous,  or  tuberculous  with  a  mixed  infectioi 
Amyloid  disease  must  be   very  rare  in  pure  tuberculous 
writer  has  never  seen  it.     Confinnatory  evidence  is  provided. 
logical  examination  of  the  aKscess  wall,  which  is  more  likely  t< 
evidence    than   tlie   pus.      With  regard   to    typhoid    and    ; 
abscesses  the  reader  is  referred  to  the  article  on  ttiese  diseases 
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iciBiOD.     Recollection  will  very  likel^  occur^  directly  it  is  ascertained 
ith  cerUinty  the  same  procedure  must  be  repeated  before  tlie  pus  haa  tirne 
[to  accumulate  to  the  same  estentas  at  the  preceding  operation,  but  at  cach 
lucoesflive  operatiou  the  Bac  will  be  found  smallur  than  l>erore.     The  alter- 
native treatment  is  to  incise  the  abecess  and  drain  it.     The  advantage  of 
le  former  over  the  lattor  method  is  that  extra  infection  is  guarded  against, 
rhereas  the  prosence  of  a  draiuage  tube  provides  a  j»athway  for  freah 
fectioD. 

Akgika  Ludovici 

The  term  Angijut  Ludovid  is  loo3ely  applied  to  vorietiea  of  diffuse 
fective  intlamiaation  of  the  median  and  lateral  aspects  of  tho  neck. 
hen  bacteriologicaIly  examined  it  bas  generally  been  found  to  contain 
itrepttKitKJcus  pyogene9,  or  one  of  the  varieties  of  8tap]iyl(XM>ccuH,  or  a 
:ture  of  these,  or  piienmococcus ;  otlier  bact-eria  have  also  heen  disoovered 
ibling  baciilua  diphtlieriie  audactiuomycotic  orgauisms.  The  source  of 
tfKtion  may  be  the  mouth,  noee.  pharynx,  scalp,  tonsil,  or  ear.  The  dis- 
apparently  exist8  in  the  loose  connective  tissue,  not  in  the  lymphatio 
tlands.  It  generally  IteginH  al>out  the  chin  or  angle  of  the  jaw  (in  the 
jgion  of  the  8ubmaxillary  gland),  and  epreads  downwards  vrith  a  very 
itfuae  margin.  The  ueck  becomes  red  or  dusky,  sometimes  almost  blue  in 
ilour»  tender,  8woIIen,  and  hard.  In  slight  cases  tliere  is  only  a  feeling  of 
[discomfort  about  the  neck ;  in  severe  cases  tbere  is  much  pain,  dysphagia,  and 
ly8pnGea.  The  disease  is  subacute  rather  than  acute,  llie  fever  being 
i8ualiy  slight,  but  increasing  with  the  intensity  of  the  lesion.  The  čase 
ty  not  suppurate,  the  condition  lasting  for  weeka  with  slow  resohition  ; 
severe  cases  death  niay  occiir  VAT\y  without  suppurution.  If  siippuratiou 
.ke  plačo  it  may  be  at  only  one  sniall  spot  witliin  the  brawuy  mass,  or 
le  whole  leaion  may  be  iuvolved  in  a  large,  diffuso  ubscesa.  Treatment 
for  no  speciai  remark ;  unless  suppuration  occur.  incisions  do  not 
>m  to  shorten  the  course  of  tlic  disease,  though  they  may  assist  in 
»reventing  its  spread.  This  tj}ie  of  difTuse  infiamniation  is  not  liuiitud  tu 
le  neck.  but  wherever  it  nccurs  čare  should  be  taken  to  exclude  as  tl»e 
Luaal  agent  the  bucillus  ccdemjitus  maligni,  a  micro-organism  which  induces 
lon-suppurative  intlamutation  of  a  virulent  and  rapidly  fatal  type. 


Suprarenal  Glands. 

See  also  Adkenal  Glands,  voL  L 

'IIK  functions  of  the  suprarenal  glands  having  been  already  coneidered 
the  arti<;le  on  the  phy8iology  of  the  adrenal  glands  {q.v.),  the  scope  of 

te  present  article  is  con^ned  to  the  therapeutic  eniployment  of  suprarenal 
'suhstance  and  its  derivatives.  It  is  only  neGe8sary  to  recall  the  fact 
deterniined  by  Scbafer  and  Oliver  that  injection  of  an  extract  of  supra- 
renid  medulla  causes  a  marked  though  transient  rise  of  btood  pressure 
in  consequence  of  contraction  of  the  smooth  muscle  fibres  of  the  arterial 
wall8  by  the  direct  action  of  the  extract.  It  also  Htimulates  the  vagus  and 
the  cuniiac  aud  uterine  niuscle  fibres.     Langley  has  8hown  that  the  foIlow- 

ig  are  some  of  the  further  effects  produced  by  suprarenal  extract :  set-retion 
of  the  8alivary  and  lachryma]  glands,  and  of  vahous  mucous  membranes, 
increaae  followed  'l)y  docrease  of  the  bile  secretiou,  inhibition  of  the  gall- 

t,slow  contraction  of  the  pupil  in  the  dog,  and  contraction  aud  pallor 
: 


A\^t.VLA%ja.       AMAi%JAAAAK»Vt.\^At      A.  %^f^ttlA\A.AAA^       VH\^     AA.t*%I^A\J     \JA       %IAt\j     UW&  *    X/       f>A  J-AA^ 

an  article  bv  Abel  in  tho  Bvlldin  of  tke  Johns  Hbpkhi 
1902,  p.  29.  " 

The  gland  sul^stance  may  be  adiainistered  as  powdered 
renal  extract,  as  tablets,  or  iu  the  form  of  adrenalin  chlorid« 
preparations  may  l)e  empIoyed  locally,  may  be  administerec 
as  the  active  principle  is  not  destroyed  by  peptic   diges 
introduced  directly  into  the  cireulation. 

The  chief  conditions  in  \vhich  suprarenal  substance  has 
are  as  foUovvs : — 

Jf(€morrhaffe. — The  extract  produces  its  beneficial  efl 
contmction  of  tlie  muscle  fibres  of  the  arterial  \vaUs ;  t 
not  cause  coagiilation  of  tlie  blood  in  the  same  mauner, 
do  iron  preparations  or  hepatic  extract8.  Suprarenal  ext: 
in  controliing  hiemorrhage  and  in  blanching  mucous  su 
surgical  operations,  and  more  especially  in  nasal  (vide  v 
aural,  and  ophthalinic  surgery,  and  in  arresting  uterine,  : 
and  vesical  hsenioiTliage.  In  these  cases  the  extract  can  l>€ 
by  means  of  gauze  or  cotton-wool  tampons,  or  by  uieans 
8pray.  In  poat-partum  lutmorrhage  uterine  contractiou  is 
obtained  by  direct  intra-uteriue  injection  of  the  extract,  an< 
out  that  tlie  addition  of  sistv  grains  of  calciuin  chloride 
inereasas  its  value. 

In  some  cases  of  ha:mophilia  internal  administration  ol 
reported  to  have  been  beneficial,  iu  othei-s  to  have  been   ^ 
some  \vriter8  record  cases  of  this  disease  in  which  hsemorrha 
j  fully  arrested  by  local  application  of  tlie  extract. 

l  In   gastro -  intest inal   hannorrhagc   administration    of    t 

the  moiith  uiay  induco  voniitiug,  and  thus  increase  the  h« 
in  some  cases  the  extract   has  undoubtedly  been  of  vali 
ha^morrhage,   especiallv   when   the  bleeding  is  due  to   a  g 
comparatively   recent    origin,   situated    near    the  cardiac 
stomach   (Soltau   Fen\vick).      The  extract   may  also   be 
treatnient  of  ha'morrhage  in  ty])hoid  fevor. 

JFmj  Fcvci'. — luterual  administration  of  the  extract  to  pa: 
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iddea  cardiac  faiiure,  the  reeult  of  shock,  hicmorrhage.  or  overdoBe  of 
anaesthetic. 

The  extTact  has  been  emplojed  with  benefit  in  some,  though  not  in  ali, 
of  Addiaons  disfou,  in  rickets  (Stoeltzner),  and  chietij  as  a  local 
applicjition  iu  ncne  rosacea  (Munro) ;  and.  lastlj.  Teters  records  caaea  in 
vrhich  it  was  Aerviceable  in  allajing  the  pain  of  cancer  and  of  cbronic 
indamnuLtiou. 

LITEUATURK.  — nATK*.  Med.  lUc.  Nor.  2.  IttOO.— FuswirK,  SoLTAf.  Brit.  Mtd. 
JouT.  1901.  ii.  irf9ti.— rKiiuiKASDs.  "  AdreDttHu  Chlor.  in  OphlhAl.  Vrnct."  Ihui.  11102.  i. 
^707.— Ku>ritMHKiu.  j\>ir  Yvrk  Mifl.  Juur.  1901,  Uiiii.  7fll.  847.— Oiiav.  MttJ.  Rev.  1902, 
»Ui.  627.~Lanulct.  Brit.  Afčd.  Jour.  1901,  ii.  1820.— MrsRO.  Aiuifr.  Mnl.  (Jttz,  1900,  xix. 
[i«.  — pBTicirM.  JjtncH,  1901.  i.  «19.  — Schakbk.  Brit.  Mni  Jmir.  1901,  i.  1009,— 
»RLTZNBtt.     JaJtrtf./,  KinderktUk,  1900,  H.  1%  199l 
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Svvedish  Exerclse8.    .^r^  Thebaprotics. 


Sycosfs. 

A  puKiular  affection  of  the  hair  follicle«  in  the  region  of  the  beard. 
The  nioBt  frequeut  sites  are  on  the  chin  and  upper  lip.  but  a  similar  inflam- 
mation  may  invnlvo  the  whi8ker8  and  eyebrow8.  The  earlior  stages  of  the 
^diaeasi?  are  cliaraoteriaed  by  the  preaence  of  raisetl  8hotty  iiodulos  of  an 
Isone-like  character  iu  close  relation  to  tlie  hair  follicles«.  and  in  the  later 
[fitMge?  these  u]ii>ear  as  typical  pustules  >vith  a  hair  pansing  through  the 
centre  of  each.  ThoBO  nfxliilefl  nmy  l>econie  conlluont.  rendering  tlie  ekin 
ftnuch  indurjiteiL  The  degree  of  intiJtratiou  and  thickeuing  ia  proportioiuite 
^to  the  ehronicity  of  the  čase.  The  difiease  Ls  e«sentially  clircmic,  and  if  not 
|BUcces8fully  treated  tends  to  couiplete  destruction  of  the  Jiair  aac  and  acar 
iformation. 

The  c^ui8e  of  the  diseafie  ik  baeterial  influonoe,  probably  the  8taphylo- 
ctKCMis  pyogenu8  albus  and  other  bacteria  \vhich  erist  aa  8aphrophyte8  in 
the  skin.     Tlie  diuguosis  is  a»  a  rule  eat(y. 

Impetigo  eontagioaa  ia  an  allied  artection,  vvhioh  however  is  characierised 
by  a  mnn?  acute  onset,  more  rupid  developnient,  and  greater  teudoncv  t*j 
iduiuhurge  and  crust  forraation.  Furtlier,  this  discase  i«  more  coiiunonlv 
ftDOt  with  in  early  life,  wlule  8yco8i8  is  chiefly  met  with  in  adnlt  lile. 

Tinm  tvnsurfiTis  may  lie  niistaken  for  8yco8is,  bnt  can  readily  lx» 
fiifl('n'MtiaLed  by  a  niicroscopical  examination  of  the  hair,  whicti  will  rove-jil 
tht^  presonce  of  tlie  ringworui  fungus. 

Inrprtitjinous  ecztma. — It  is  doubtfuJ  if  it  i»  vtm;  to  diflerentiate  too 
sloeely  lx;t\veen  a  8ycoHi8  and  an  cczeina  associated  with  reddening  of  the 
IBkin,  and  pustule  fonuatiou.  Tliese  citnditions  ai^  prol>ab]y  identical  in 
|origin,  and  nothing  is  gained  by  atteiupting  to  diflerentiate  thein. 

Treatmtnt. — The  hair  should  Vk?  clipped  ahort,  and  the  part  lutthed 
iseveral  times  a  day  with  an  antiseptic  lotion.  Preference  may  Ik3  given  to 
veak  Condy'a  ihiid,  a  weak  WjrrtKsive  HuhhmaU?,  or  a  wpray  of  jioroxide  of 
ihydrogen.  The  caee  Hhould  theu  lx*  Ireated  by  an  antiseptic  oiutuieuU  f^g- 
»mmoniate  of  niercury,  or  nnlphur.  The  exact  composition  of  the  ointmeut 
ia  of  lesB  iniportance  than  the  niauner  in  vrhich  it  in  applieit.  The  in- 
unction  must  be  thorongh,  and  trentnient  ehonld  iKTontinued  in  a  modiHed 
[degree  fur  moutha  aiter  the  bulk  uf  tlie  diM^ase  is  appareutly  cured.  Great 
mefit  may  abo  be  attjiined  in  not  a  few  caaee  by  strict  attention  to  the 
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FaooNOSis  . 

Pathooenesis 

Treatment 


Definition. — What  is  termed  Sjmpathetio  Ophthalznitj 
plastic  inflammatioD  of  the  uveal  tract,  excited  bj  inflamma 
character  in  the  fellow  eje,  the  result  of  some  perforating  1( 

The  eje  which  has  been  perforated,  and  which  is  the 
termed  the  exciHng  ei/e,  and  the  other,  whiGh  is  sub8equen1 
8ympathising  eye. 

There  are  cases  iu  which  inflammation  of  a  serous  or  pla 
in  the  uveal  tract  of  an  eye  as  the  result  of  some  constil 
without  any  perforation  of  its  tunics,  and  where  later  the  8ec< 
similarlj  alTected.  In  such  caaes  we  are  unable  to  asy  v 
flammation  in  the  second  eye  wa8  excited  by  that  in  the  f 
as  seems  more  probable,  both  eye3  became  affected  as  the  ree 
morbid  constitutional  state. 

Nature  of  the  Affection  in  the  JSxciting  Eye. — Eyea  whiG 
accidentally  inflicted  punctured  woundB'  frora  some  pointed 
in  which  fragmente  of  metal  have  l>ecome  lodged,  are  the  o 
frequently  excite  8ympathetic  inflammation.  Any  eye,  ho' 
there  has  been  a  perforation,  no  matter  how  it  has  be^n  occ 
which  a  particular  kind  of  inflammation  has  followed,  is  lii 
similar  inflammation  in  its  fellow. 

Sympathetic  Ophthalmitis  occasionally  follow8  on  opei 
eitraction  of  cataract  or  iridectomy  for  glaucoma.  It  has 
foUow  on  perforating  ulcers  of  the  cornea,  and  on  perforatio 
caused  by  intra-ocular  malignant  growth8.  Eyes  with  a  si 
rupture  of  the  sclerotic,  and  protrusion  of  a  portion  of  the  ir 
conjunctival  tissue,  will  sometimea  become  the  seat  of  a  uv< 
sympathetic  inflammation.  It  is  improbable  that  an  eye,  t\ 
tunic  of  which  has  not  beeu  i)enetratod,  can  give  rise  to  this 

Injuries  of  certain  parts  of  the  e.ye  are  inore  liable  to 
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As  alr8ady  stated,  it  is  neceasarj  that  the  perforatiun  of  the  ejeball 
lould  be  followed  hy  indammatioa  of  the  uveal  tract  before  it  can  give 
to  8}-mpathetic  ophthalmitis.  This  indauimatioD  maj  varj  much  iu 
itensitj,  but  it  is  alway8  of  a  serous  or  plastic  type.  A  d  eye  witb 
[ppurative  intlammation  in  it  never  excite8  intiammatorj  trouble  in  ite 
low. 

The  intensit/  of  the  intiammation  in  the  sjmpathising  eye  does  not 
lway8  correspond  vvith  the  intensitj  of  that  in  the  excitor.  The  intlamma- 
ion  in  the  Bympathising  eye  inay  be  so  severe  as  to  cause  its  complete 
trfi;ani8ation,  whilBt  that  in  the  exciting  eye  is  so  mild  as  to  give  rise  to 
Lt  slight  injection,  and  little,  if  any,  permanent  defect  of  sight. 
7'ime  o/  Incubation. — The  length  of  time  wh!ch  elapses  between  the 
iipt  of  an  injury  and  the  onset  of  inflanunation  in  the  8ynipathi8ing  oye 
usually  from  four  to  eight  weeka  That  is  to  Bay.  it  is  most  llable  to  occur 
Luring  the  time  at  which  the  inflammation  in  the  exciting  eye  ia  moat 
tate.  Afi  the  inteDsity  of  this  subeides.  bo  the  risk  of  its  transmission 
ireasea      , 

Though  in  the  large  majority  of  caaes  Bympathetic  ophthalmitis  mani- 

It6  itaelf  at  the  time  above  mentioned,  it  may  occur  either  soouer  or  later. 

[t  has  been  met  with  as  early  as  two  weekB  after  the  rec«ipt  of  injury. 

fn  the  other  hand,  an  interval  of  severa!  year8  has  elapsed,  as  many  as 

'Bnty  in  some  casea 

When  there  has  been  a  very  long  interval,  oareful  inquiry  will  generally 

^licit  a  hifitory  of  some  freah  injury,  or  frcsh  attack  of  inflammation  or 

■ritahility  in  the  excitiDg  eje,  shortly  before  the  onset  of  the  8ympathetic 

Natural  Hiitory  of  AffecHon  in  the  Syvipathising  Eye. — The  onset  of  an 

kttack  of  sympathetic  ophthalmitis  is  sometimes,  but  by  no  means  neces- 

krily»  preceded  by  sjmptoms  of  8ympathetic  irritation  (see  p,  b2b).     Very 

»ften  it  begins  without  any  premonitorj  waming8  —  mistiness  of  vision, 

loating  opacities  in  front  of  the  eye.  or  a  slight  amount  of  reduess  and  pain, 

[|>6iug  the  8ymptoins  which  Hrst  attract  the  patienfs  attention. 

One  of  the  earliest  changes  to  be  found  in  the  eye  is  a  number  of  fine 
iotted  opacities  on  tlie  lower  part  of  the  posterior  aurface  of  the  cornea, 
^hich  are  uBually  urninged  in  a  Lttle  triangualar  area.  with  its  apex 
Lpwards.  The  dots  at  tirat  are  ofteu  very  emall  and  ouly  to  be  detected  on 
lagnitication.  They  are  generally  of  a  greyi9h  colour,  but  some  of  them 
tay  be  pignientcd ;  later  thoy  tend  to  increase  in  si/e  so  as  to  be  easily 
liBceruible  with  the  naked  eye. 

The  condition  is  commonly  spoken  of  as  "  Keratitis  runctata."  a  name 

rhich  unfortunately  gives  a  wrong  impression  as  to  its  mode  of  origin,  for 

ihe  dots  are  not  the  result  of  inflammation  of  the  cornea,  but  are  depoeits 

»n  its  posterior  aurface  of  infiammatory  cella  from  the  aqueous  humour. 

irowu  out  by  the  ciliary  botly. 

In  assocjation  with   dots  on   the  back   of  the  cornea,  opacitiea   oan 

;enerally  be  detected  in  the  vitreous  humour,  also  ^lue  to  efiTusion  from  the 

itlammed  ciliary  body.     At  first  they  are  often  ouly  of  a  fine,  dust-like 

tharacter,  producing  an  ill-defined  haze.  but  may  later  become  more  pro- 

lounced.     The  amount  of  injection  of  the  ciliary  blood-vessels  is  at  first 

iight.  but  increases  in  inten9ity  as  the  disease  progresRea 

In  a  CU8«!  seen  in  an  early  stage  there  will  be  no  difficulty  in  obtaining 
\%  fuU  and  regular  dilatatiou  of  the  pupil  with  atropiue,  and  in  mild  caaee 
if  the  diaease  which   remain  throughout  of  the  aeroua  type,  it  may  be 
ible  to  keep  the  pupil  so  dilated  througb  the  whole  courae  of  the  attack. 


,  -^hich  ih^  Vi-ir:«'. :.-.  4l:rrKii  ij  :r.e  .4.i:iii::.:rv-  ^ih  ir  of  infi 

.    i  'i':o:š.  h---.?  i:i  ''^>,y,ii^  trom  :hrr  čve ;  in-i  in  i«t:  :o  ihe  esc^se 

I    .  into  th-r  rj^  •■T  :r.-  ir-:!iL-eii  jilUrv  ":->Iv.     More  often.  h«: 

.  j    I  -A  i*:iir.y.Ti   I-  :;o:  iLr:  ■wi:r.   un:il  :l^  Urer  ?tacts  ot"  th« 

I  I    i  ^Ih^.i^jUh  havr  t  Hii-^ii  r.-r:vr--rn  :be  iri*  and  lens  cap^ule.  ' 

tK'^  pM?f**2e  fonriri«  o:  r!'ii':  ir*;»ai  thr  Titreii-u«  into  the  aut« 

As  a  hn-il  št^.*-  oi  dll.  in  T<jrae  o:  :Lč  woret  eases  the  sec 
ocular  rluid  h«:com^:s  mr^:*;!!  rroni  'iesinictioii  of  the  secreti 
r:ili;ir}-  Wiy  :  th^  '.-irr— .'us  atrophies ;  the  retina  is  detached, 
\jf:t:hXiiK^.  sott  and  ahrunkrn — thr  conditivn  whic-h  is  sp^ken  i 
i^uUii  "  F^in;;  e5tabUi?h^l. 

The  antfrrior  chataber  in  the  earlv  stiges  of  the  atteciioi 
entirelj  a  j*roua  tvjje,  i.-  u--ually  deeper  than  normaL  I 
*:xt/:n>:iv*.-  po?;t':rior  švnechiLtr  have  formed,  and  there  is  oba 
l^ajisi*;^'.-  of  fiuid  f<>nvard.-:,  it  Wome3  shalloved  and  m 
obliterated.  Som*;time3  in  late  5ta;»'es  of  ihe  disease,  frozn  ti 
and  f;ontrar:tion  of  intianimatorv  prcducts  adherent  to  the  p 
of  the  iri.a,  the  outer  margin  ot  that  structure  become 
toward.s  the  circuinh-ntal  s]>ace.  and  a  dtrepened  condition  \ 
t:\\iii\i\/hT  at  ila  i^riphen.*  is  produced. 

In  Hyni]jathetic  ophthalmitis,  the  stnictures  at  the  antei 
eve,  the  iris  and  ciliarv  hodv,  are  iiiore  frequentlT  and  mo 
involved  than  th^jse  at  the  i»osterior  i»art,  the  choroid  an 
aecouiit  of  douding  of  the  liiedia,  ophxhahnoscopic  exaniin 
hitter  jjtructures  is  uHuallv  onlv  pos-sible  in  the  verv  earliest 
afftiction. 

In  Jionie  wisf:s  oplic  neuritis  or  nenro-i>*tinitis  can  be  de 
aa,  or  even  ))*jfore,  tlie  dots  on  the  back  of  the  cornea  or  the  o 
vitreoiLs  humour:  in  otliers  the  optic  diso  appears  to  remain 
lon^'  aH  a  clear  view  of  it  can  be  obtained. 

Micros:r:opical  (•xjiiiiiiialioii  ol'  eves  which  have  l">een  excis 
of  i^ain  in  ativaiiccd  st.i;^e.s  of  syni]»atheti(--  disea<fe  not  unčo 
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le  eye  becomes  necesaaij  and  is  gladly  assented  to  by  the  patient.Bo  great 
tve  beeu  his  Ruff«riug;s. 

Sjinpattietic  ophthalniitis  ia  a  disease  which  runa  a  certain  coarse  and 
len  subsides,  the  eye  quieting  dowD,  ali  8ymptotu5  of  redness  aad  in- 
kmmatioa  disappeiiring.  The  duration  of  an  attack  variea  considerably ; 
it  reinaiiia  throughout  of  the  aerous  typ**-  it  uaually  laata  from  tliree  to 
months.  Wheu.  however,  it  haa  aaaumed  the  more  severe  plaetic 
^pe  it  may  continue,  with  occuaional  exacerlMitiouH,  for  a  year  or  eighteeu 
toDtha. 

Sympath^tic  IrriiaUon, — It  waa  at  one  timt?  thought  that  Hyuipatlietic 
ttation  waa  ueceasarily  the  precuraor  of  8ympathetic  ophthalmitia.  It  ia 
)w  known  that  though  aome  cases  of  fiyiupathetic  ophtlialmitis  begin  with 
Lptoma  of  Hyiupatlietic  irritatiou,  the  latter  may  erist  for  many  year8, 
id  may  paas  oH'  withoiit  any  avniptoma  of  inHamination  aupervoning. 
Iyni]>athetic  irritation  may,  uioreover,  be  excited  by  allectioua  of  the  eye 
[tlite  dinerent  from  thoae  cauaing  Hympathetic  inflauuaatioo ;  e.g,  it  ma)" 
aet  up  by  a  foreigu  lK»dy  in  the  conjunctival  aac. 

The  cundition  iuuy  l>e  regarded  as  a  ueurosia,  which  ia  at  one«.'  relieved 
the  reuiuval  of  the  cauae  of  irritation  in  the  exaiting  eye,  of  the  excitiug 
'e  itaelf.  or  by  division  of  the  nerves  connecting  the  two  eye8. 

The  8ymptonis  of  it  are  photophobia  ;  Iacrymation  ;  pains  alwut  the  eye 
id  over  the  brovv,  sometimea  very  severe  and  of  a  neiiralgic  character; 
jht  blepharoapaam ;    conjunctival  iujwtiou ;   aud   tenjporary  defects  of 
ision  due  to  inabiljty  to  maiutain  a.ccommcN]ation.     Some  patiente  describe 
»pearancea  like  that  of  vajiour  rising  before  the  eye. 

The  8ymptora8  will  Bometinies  sulmide  and  then  recur  again  after  an 
iterval  of  variable  duration. 
Prognosis. — It  h;is  been  repeatedly  aaserted  thatchildren  are  more  subject 
8ympathetic   ophthalmitia   thun   adiilta,  but  statiatica  publiahed   with 
»ferenoe  to  thia  point  eeem  to  8how  that  it  has  no  just  foundation  (Gimn). 
It  ia  doiibtftil  alsfj  if  the  agc  of  the  pitient  haa  auy  intlueuco  on  the 
mgth   of  incubation   of    the    8ympathetic  diaease  or    on    ita    8eventy. 
'tainly  both  severe  and  mild  attacks  may  be  met  with  at  ali  ages. 
As  a  general  rule,  the  prognoeis  in  avuipathetic  ophthalmitia  appears  to 
more  favonrable  wbeu  the  disease  comes  on  after  a  short  interval  than 
rhen  it  appears  after  a  long  one. 

In  the  early  stages  a  V6ry  guarded  prognoaia  ahould  be  given  aa  to  what 
like1y  to  be  the  ultimate  outcome  of  an  attack ;  aa  the  mildness  of  the 
lptoma  at  the  outaet  are  often  markedly  out  of  pro]>ortion  to  the  grave 
kngea  which  8ub8equentty  ensue. 

Quite  50  per  cent  of  eye8  aflected  end  in  completo  diaorganisation  aud 
itniction  of  viaion. 

In  Home  casea,  where  the  diaease  rcmains  throughout  of  the  serous  type, 
irfect  visiou  may  be  regained  on  the  aubaidence  of  the  attack. 
Tlie  failure  to  keep  the  pupil  dilated  vrith  mydriatic8  must  alway6  be 

led  as  of  grave  siguificance. 
Pathogeneais. — The  nature  of  the  morbid  influence  in  an  injured  eye 
rhich  ia  capable  of  exciting  intlanimation  ia  ita  fellow.  and  the  path  along 
'which  thia  morbid  intluenco  ]>aaflea  from  the  one  eye  to  the  other,  in  spite 
jpf  much  diacuaaioti  and  many  experimenta,  stili  remaiii  uudecided. 

The  diseiLse  vas  originaIly  naoiefl  sympathetic  ophthalmitis,  becauBe  it  vras 
lou^^lit  Uiat  the  second  eyu  bcciime  intlauied  in  Bynipnthy  with  Uie  ezcitoras  tbe 
tult  of  Houio  tiorve  irritation  in  the  latten     Tliis  irnUtion  Mackeiizie  detcribMl 
beiDg  most  likely  reflocted  along  the  chiaama  and  optic  nervei. 


lai/Ler  casMS  we  siiuuiu  expecc  u)  iiieei'  wiut  iunaiuniaM>ry  ena 
situations,  not  only  in  the  fellow  eye,  or  else  have  to  reg^ard 
as  possessing  some  pecuUarity  of  structure,  rendering  it  speč 
to  attack. 

Inflammatory  changes  are  not  met  with  in  other  parta  of  1 
nection  with  sympathetic  ophthalmitis,  and  vre  have  no  grounds  i 
special  susceptibility  of  the  uveal  tissue.     An  attempt  has  rečem 
j    I  find  this  special  susceptibi1ity  in  the  congestion  caused  by  sympfl 

I    •  but,  as  has  )jeen  already  pointed  out,  many  cases  of   aympathei 

i    I  begin  without  any  signs  ot  irritation. 

Micro-organisras  are  undoubtediv  sometimes  found  in  eyes  wl] 
sympathetic  iiiflammation,  but  so  far  no  one  definite  niiczx>-org 
universallj  found.  In  some  exciting  eye3  w}iich  have  been  remo^ 
examined,  no  micro-organisms  could  be  detected.  The  inflamnis 
eves  dilters  in  its  spreading  character  from  that  set  up,  by 
chemical  irritants,  as,  for  example,  pieces  of  copper  or  iron,  or  hy 
vounds  with  aseptic  instruments. 

So  far,  no  mioro-orKanisuis  have  been  discovered  in  the  8ytnpai 
Much  expertmentHi  work  has  been  done  on  animals  to  try 
parasitic  origin  of  the  diseose.  Injection  of  micro-organisras  in 
been  made  with  the  idea  of  trving  to  induce  sympathetic  ophi 
other.  Deutschraann  has  recorcted  some  successful  resulta  whicli, 
otherS}  would  be  of  the  greatest  importance.  Unfortunately,  thoi 
'  observers  have  repeated  his  expenments,  none  of  them,  like  hi 

setting  up  in6ammation  in  the  feIlow  eye. 

The  fact  that  a  perforation  of  the  tunics  and  the  presence  of  m 
'  of  inflammation  is  essential  in  the  exciting  eve  for  starting  the  c 

a  certain  period  of  incubation  is  requisite  before  the  appearance 
I  in  the  sympathiser,  seem  strongly  to  point  to  the  implantation  of  s 

j  substance  in  the  one  eye  and  its  graaual  transference  in  the  other, 

Treatment. — The  most  certain  prophylactic  treatment  f 
opthalmitis  is  the  exci8ion  of  ejes  with  perforating  lesions  '. 
it,  within  ten  day8  of  the  receipt  of  the  injurj.     The  decisj 
;  eyes  with  perforating  lesions  it  is  safe  to  retain,  and  which 

to  remove,  is  in  niany  cases  easilj  arrived  at,  in  others  it  be« 
of  the  greatest  ditficulty.  Thoso  lesions  which  are  most  lik( 
to  sjmpathetic  inflammation  have  alreadj  been  referred  to. 

The   tendencj  of  recent  years  has  undoubtedlj  been 
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roid  leaving  anj  entangletuents  of  the  irie  in  operation  wouad8«  and  in 
Ig  uccidL'ntally  inflicted  wound8  as  mucb  as  poesible  of  any  iocarcerated 
'tions  of  the  uveal  tract. 

The  ultimate  proepect  of  the  retention  of  useful  sight  in  the  injured 

ia  a  mo8t  important  iiiatter«to  take  iiito  consideration  in  deciding  for 

against  it8  removul.     It  inay  be  worth  while  for  a  patient  to  run  a 

»rtain  amount  of  risk  to  retain  an  eye  with  unefiil  sight,  \vherea8  it  is 

iwifie  for  hiiu  to  ruu  any  risk  of  damage  to  the  fellow  eje  by  retaining  a 

rhtleas  organ. 

The   amount  of  usoful  sight  whieh   will   resuH   dependa   largely  on 
rhether  or  not    the    leus   bas    becn    implicated:    thia   poiut,  thereforo, 
!e88arily   esercises  oonaiderable    influence   in   deciding    for  or  against 
icisioD. 

There  is  no  risk  of  8ympathetic  ophthalmitis  coming  on  during  the  first 
m  day8  after  the  receipt  of  injurv,  so  that  unless  the  eye  bas  Ikjcome 
»pelesaly  disorganised,  it  is  generally  well  lo  free  auy  portion  of  the  uveal 
tet  which  may  have  become  entangled  in  the  wound.  and  wait  a  fow  daja 
8t>e  how  mucb  iaflammatory  reaction  is  likely  to  follow  before  recom* 
lending  ezciaion. 

It  is  next  important  to  oonaider  what  mcasures,  if  any,  lesa  radical  than 
:cision  niay  N*  adopted  as  a  prophylactic  against  8mj>athetic  disease. 

It  was  tbonglit  that  if  aH  the  structurea  entering  or  eniergiiig  from  the 
kjured  eyeball  at  ita  posterior  part  were  divided,  or  partialiy  removed,  the 
Lnsmiasion  of  any  infective  substance  from  it  to  the  other  eye  would  be 
jvented.  Ilence  the  opemtions  of  optico-ciliary  neurotomy  and  optico- 
iary  neurectomy  were  devised.  But  wbat  appear  to  be  undoubted  casea 
8ympathetic  inHainmatioa  have  been  recorded  ariaing  months  and  je&n 
ftor  the  performauce  of  these  operatious.  Po8aibly  a  reunion  of  the  tiucka 
conunuuicatiou  occurs. 

On  the  assumptioD  that  8ympathetic  inflammation  is  dae  to  infecting 
krticlee  travelling  from  a  septic  uveitis  in  the  exciting  eye,  it  wa8  argued, 
tat  removal  of  the  whole  conttmts  of  tho  sclerotic.  i.e.  the  operation  of 
»visceratiou,  l)efore  the  infecting  piirlicles  of  the  uveitis  begin  to  travel, 
»ught  to  prevent  syiiipathetic  ophthulmitis. 

Severai  cases  of  6ympatbetic  intlammation  coming  on  after  evisceration 
[ulea'  operation)  have  been  recorded,  but  ao  fur  it  seema  fair  U)  uaaume 
t^t  in  ali  of  tliem  it  had  Wesx  performed  too  late.  i.e,  after  infecting 
irticles  had  passed  from  beyond  the  uveal  tract. 

£xcisiou  of  the  eye  does  not  afTord  certain  immunity  if  performed  later 

lan  three  or  four  weeks  after  au  injury,  but  it  probably  atlbrda  a  better 

Lnc«  of  immunity  at  that   tirna,  tban  evisceration,  because  in   it   the 

along   which  the  infective  particlee  pre8uniably  travel  ia  removed 

krther  back. 

Sympatlietie  iutlommatiou  having  once  atarted.  ahould  the  exoiting  eye 

exciaed  or  left  ?    CertaLnly  ita  reuioval  sometimes  seema  to  have  no 

»ffect  in  mitigating  the  severity  of  the  attack.     On  the  other  hand,  in  the 

caaea  where  sympathetic  inflammation   has  come  on  after  exci8ion, 

it  haa  generally  been  noted  that  the  diaeaae   haa  been  of  a   verj   mild 

If  the  exciting  eye  ia  blind  or  nearlj  blind  it  ia  uauaUy  vreli  to*giTe 
the  patient  whatever  chance  ita  removal  may  affbrd.  If,  however.  it  ia 
likely  that  it  will  retain  any  useful  sight.  it  may  be  that  in  the  end  it  will 
be  the  better  eye  of  the  two,  and  it  is  wi8er  to  retain  it. 

The  treatment  of  Bympathetio  ophthalmitis  when  once  it  haa  atarted  ia 
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mucb  that  ot*  any  other  form  of  irido-cjclitis.  heat  and  mjt 
the  neceBsary  local  applicationa 

Heat  iuay  be  applied  either  in  the  form  of  periodic  fomentetiooi  wi:h 
hot  lotioti,  or  as  dry  heat  kept  up  conti&uoufilj  bj  means  of  tbe  Japn« 

hot  boi. 

As  ulready  stated  the  pupil  often  ahcus  a  tendeucj  to  contract  in  spite  d  • 
mjdrialics,  in  such  coses  the^  have  to  be  used  in  their  strongest  form&  ,  A  Ci» 
per  cent  ointment  of  atropine  is  the  strongest  that  it  is  \vi8e  to  emploj.  ud 
the  efifect  of  it  must  be  cautiouslj  watched  to  see  that  no  toxic  sjmpicBi 
are  produced.  Hyoacitie  is  more  powerful  tlian  atropine  in  its  effecl  « 
the  pupil,  and  may  l>e  tried  should  the  lattor  show  signs  of  failure. 

Ko  knowti  internal  medicinal  treatment  can  be  relied  upon  to  produ 
any  salutary  ettect  ou  the  disease.     Some  have  thought   they  have 
improvemcut  follow  on  the  adminiatration  of  mercurj. 

If,  as  the  result  of  sympathetic  intiammation,  the  pupil  becomes 
with  an  infiammatory  membrane,  and  the  iria  bound  down   to  th( 
cajjsule,  operative  measures  become  nece88ary.     Whenever   possible 
best  to  pastpone  any  operative  interferenee  in  such  caaes   nntil  ali  agroi 
active  intlammation  have  quite  subsided,  which  means,  generally, 
fuU  two  years  after  the  commencement  of  the  attack. 

Two  or  more  separate  operations  are  al  most  sure  to  1^  required 
permanent  opening  will  he  obtained  through  which    the   patient  wiU 
able  to  see. 

In  maDy  of  these  cases  the  damage  caused  by  the  iuHainmatorj 
ia  60  limited  to  the  structures  at  the  anterior  part  of  the  eye,  that 
clear  opening  through  vvhich  light  ciin  pass  ia  formed,  a  very 
amount  of  \i8ion  is  reatored.     The  removal  of  the  lena  ia  necessarjj 
may  be  ettected  either  by  needling  or  extraction. 

The  formation  of  an  opening  in  a  tough,  inflamniatory, 
membrane,  through  which  the  lens  matter  may  protrude,  iB  a 
some  ditticult}'.  It  is  best  aticomplisbed  by  Cric'hett's  method  of  iutrodudn^ 
from  opposite  sides,  two  needles,  and  boring  with  them  as  with  a  gimlet 
when  they  have  been  madc  to  penetrate  they  should  be  sepeirated  so  as  U 
increase  the  size  of  the  opening.  The  procedure  has  to  be  repeated  frort 
tirne  to  tirne  nntil  the  whole  lena  is  absorbed  and  a  permanent  cleal 
opening  obtained. 

If  extraetion  be  decided  on,  it  will  usually  be  found  that  the  irisiafl 
adlierent  t(i  the  lenn  capaule  that  a  8atisffictory  iridectomy  cannot  \n 
perfonned  It  ia  thtm  bust  to  make  an  incision  acroes  the  upper  part  o 
the  iris  and  lens  capsule  through  wluch  the  nucleua  of  the  lons  can  h 
removed.  On  some  aub8equent  occasion  an  iridotomy  will  be  requirsd 
or  a  puncture  may  be  made  with  the  point  of  a  keratome  tlirough  tbe  iri 
and  lens  citpsulo,  inlo  wliich  a  hook  can  be  inserted,  so  as  to  draw  a  pol 
of  these  structures  uut  uf  the  eye,  where  they  can  be  cut  off. 

LITERATURE.— For  further  8tudy  of  the  subject,  the  following  articlea  »re  r«coiiiiiii_ 
— E.  Nettleshii',  Secretury.  "  Report  of  Committee  or  the  Oplthshuologic«!  Socu 
Sympathetio  Oplhalioitis,  "  Tra}is.  Ophth.  SixiHy,  vol.  vi.  1886,  p.  170. — K.  Mahcts 
"On  Sympatbetic  Inflikmruation  of  the  Ejeball,  "  Ro\jal  London  Ophthabnk  Hnspittil 
vol.  xL  pt  i.  p.  73  ;  pt  iii.  p.  273.— E.  Tk£achkr  Collisf,  Seoretary.  "  Kcport  of  Committi 
of  tlie  Optkthulmolo^ical  Sor:icty  on  Rxcisioii  of  tho  Ejcball  and  tho  Operations  wliich  have  hti 
SubsLitutuil  for  it,  Traiis.  OpfUh.  Socieiy,  vol  xviii.  1898.  p.  238.— R.  L.  Randolti 
*'Synipatbetie  Opbthalmia,"  Norria  and  01iver*9  Sy»Um  uf  DiaeaM^  qf  tht  Etje^  vol.  iii,  1S9S,  i 
721,— Tu.  Lrber.  "  Bemerkeraugen  iiber  dio  Entatehung  der  Symp.  AugeoorkrauknDna! 
Archivf.  Ophih.  xivii.  1,  p.  331,  1881. — Deutschmann.  VSerdit  OpfilAalmia  Mi^ratoria^iBi 
— Deutschmann.  "  Fortgeactzto  Vcrsuchc  u.  untersuchungen  iiber  Opbthalmia  Migratoria, 
Beitrage  sur  AugenMeilk.  i.  p.  771,  1893.— O.  Schiiimkr.  "  SyinpathiBche  Aunonerkrankui^ 
Orae/e-Sixm.ijich  Handbttth  der  Oe»amUK  Av^enJiritkunde,  2iid  cd.  chmp.  viii  1900.  
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Syncope. 

LOCAL  SVTiCOPB,  Vide  RaYNAUP'8   DI8BA8K. 

COPK,  or  fainting,  is  a  STinptom  seen  in  Tannj  tlifferent  diseases,  an<l  inuj 
induced  by  conditions  ditleriag  wiUe.ly  uue  from  auother.  No  luatter, 
r.  what  be  the  indirect  or  predispoeing  cauaal  factor,  the  direct  cauae 
ntiallj  cerebral  aniKiaia.  The  usual  signs  and  sjmptoms  of  Byucope 
pallor  of  the  face,  cold  8\veAt  on  the  bro\v,  claniminess  of  the  hamLs,  a 
tiou  ol*  sinkiug,  nauaeu,  and  often  of  giddiness,  blurring  of  viaion,  or  a 
tioD  of  darkucss,  loas  of  consciouaiieas,  aud»  if  the  patient  l»e  in  tlie 
t  posture,  a  somevvhat  gradunl  and  passive  sinking  of  the  body  toward8 
the  horizontal  positiou  rather  than  an  actual  Budden  falL  The  patient 
then  reniainH  iinconaeious  for  a  variable  perio<l  of  tiiue,  during  \vhich  the 
I  cardiac  jictivity  ia  so  feeble  that  the  raibal  pulse  and  cardiac  impulse  are 
Z  imperceptible,  allhough  the  hearts  action  is  probably,  almost  oertainly, 
not  altogether  in  abeyauce.  During  this  period  the  reapiratory  movements 
are  feeble  and  8halIow.  Tlie  atUick  pasnea  olT  gradually,  and  couscioufiueaa 
ifi,  aH  a  rule,  regained  with  one  or  more  sighing  reapirationa. 

Syuco|ie  is  of  more  freqiurnt  (Kx'urrence  in  tho  female  than  in  the  male 
86X.  Maay  women  are,  it  ia  almost  unneceasary  to  atate,  subject  to 
fre^ueiit  fainting  attacks.  In  thcso  instancea  of  ordinarj  fainting,  the 
eveat  is,  as  a  rule,  brought  on  by  some  emotioual  disturtmuoe.  fright, 
horror,  grief,  pain,  sudden  joy,  and  so  forth,  or  by  the  individual  being  in 
an  overhealed  or  overcrowded  apartment  or  building.  In  cases  of  this 
nature,  thore  ia  a  prinmry  dilatation  of  the  cutaneous  and  intra-abdominal 
blood-veaw»Ia  with  conHequent  fall  of  blotnl  preasure,  cardiac  vvcakneHs,  and 
oerebral  amemia.  Syucope  ia  further  a  not  infrequeut  Rymptom  of  cardiac 
diflcaae,  l>eitig  more  common  in  aasooiation  with  aortic  than  with  mitrul 
lesiooB,  and  the  patientfl  who  are  liable  to  8yncopal  attacks  usual]y  com- 
plain  of  headache,  and  of  giddineaa  and  faintneas.  when  they  rise  Buddenly 
from  tlie  n^cumbent  posture.  In  cases  of  myoeardial  disease,  whether 
associated  with  valviiUr  leaiona  or  not,  in  caaes  of  aortic  aneuriam,  of 
cardiac  straiu,  and  of  gouty  heart,  a  tendeney  to  8yucope  and  actual 
fainting  are  not  uneominon.  In  cjmea  of  bradycardia  there  may  be 
8yncopuI  uttacka  The  cases  of  this  natiire  have,  as  a  rule,  been  in  persoua 
of  advanced  veara  affected  with  marked  arterio-eclerosis,  whilst  in  some  of 
theae  case-A  the  syncopaI  attacks  have  been  replaced  by  attacka  of  vortigo 
or  by  ejiileptiform  seizurea.  Syncope  is  also  liable  to  occur  in  caaes  of 
anicrnia,  as  in  chloroais  and  in  the  an^emia  re»ulting  from  hiemorrhago, 
further  in  (»ersone  aufferiug  from  organic  braiii  aMectiona  and  chrouic 
rcuul  discuse,  and  may  be  one  of  the  immediate  effects  of  pneumotliorax 
or  of  tlie  rapid  withdrawal  of  a  large  pleiiral  effusion.  Fatal  8yncope  is 
«een  in  diphtheria,  moat  commonly  during  the  convaleacenoe  of  the  {uitient, 
and  in  croupous  pueumonia,  l»eing  in  both  these  latter  instancea  U8ually 
I  brought  on  by  some  muscular  effort.  os,  for  example,  whcn  the  patient 

attempts  U)  sit  up  in  bed. 
I         In  the  diaguosia  of  avucope,  one  must  be  caretful  not  to  miatake  an 
j  epileptio  aeizure  for  a  fainting  attack.     Error  can  hardly  ariae  in  the  čase 

I  i  typical  attack  of  grand  uuil.  In  the  milder  and  atjpical  forma  of 
ep8y  there  i«  more  ditliculty,  e8pecially  when  one  is  dealing  with  girls 
.  women.  The  biting  of  the  tongue,  the  oc<-'urrencc  of  the  attack  during 
p,  the  iQvoluntary  |>atssage  of  unne,  and  tlie  full  boiiuding  pulse  during 
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»oiue  ot  thu  poinu  whicK  eerve  to  distinguish  epikfs^! 


eeizure,  are 
RVucope. 

SjTicope  vun*  mrelj  leada  to  a  fatal  i^ue  ualeea  tbe  itu 
BufTering  tVoiifc  some  ^erious  disease  siich  as  fatty  heart,  aortic  m 
runal  diš«ase,  or  paeuiiioiiia. 

Treatitunt. — Tlie  maiii  object  of  treatment  l>eiog  to  promote  th« 
of  blood  to  the  bnviD,  tbe  i>atienfc'B  body  tsboald  l*e  at  ooce  broughiutfl 
horizontal  positiou  and  th«  head  kept  low,  lower  if  posaible  tliati  ))» 
of  th«  IkhIt^  whilst  tbe  Teet  nod  legs  luav  at  the  same  tinui  lie  eknfci' 
The  lcK>s€mmg  ofanj  tight  clotKing  al>out  the  chest  la  alao  indicated.  It 
iutiuce  lontntctioTj  of  the  outan^ious  blood-vesaela  friution  Bhould  i« 4^ 
to  thc^  lirnliH,  aod  the  patieut  eliould  ohtain  plenty  fresli  cool  w,  dr 
heart's  iictioa  heing  stimulated  by  the  inhalatian  of  ammoma  »itd  t* 
throwin^  cold  water  upon  the  ince.  Jf  tbese  measures  fail  lo  w*» 
consciotjsaesB,  sipapisina  ahould  be  applied  to  tlie  |)i-ecordia,  the  eititaiitis  | 
bandaged,  and  some  cartliac  gtimulant  inji^cted  hypoderruicallj.  It  i 
aeldom  naeošsar)'  to  resort  to  traosfnaion  or  to  artificial  respiralioa.  Afir 
the  pati^nt  hiv^  regaiaed  conaciouHneas,  it  is  advisable  thnt  the  TOOUobal 
posilion  lie  miiintained  for  some  Utuo,  and  a  little  atimuliint  may  be^ 
by  the  jinjuth,  unietšs  there  be  rcasoD  to  auspeot  h^morrhage. 
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